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| ||The Art of numbring by Rods, | 


whereby the redious opcrations of 
Multiplication, and Diviſion, and of Ex- | |! 
tration of Roots,both Square and Cubick,,| |] 
are avoided, being for the mo er-0:| 
formed by Addition and Su 
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| Many Examples for the pracie | Þ 
{Nx | of the ſame : Firſt invented<bFThe |£ 
| Lord Napier, Baron of Aarchiſton, and i} 
fince ex” lained,” and made uſefull for all | | 
ſores of men, "2 


| — [Þ 
; [|By SETH PaRrTRIDGE,/] 
| Surveyor, and Practicioner in the *| 

MATHEMATICKS. f 


LONDO N, I 

Printed by Robert White, and are to be} 
ſold by Fohn Partridge, dwelling at» the |! 
Roſe and Crowne at Blach-friers Gate, neere . + i: 

| Carter Lane, 1646, | 
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TO 
The Right V Vorſhiptull, 


Doctor WRIGHT, Dr. of 


- Fhyſick, rheſe, with his other 
bet SERVICES. 


SIR, 

= AMongſt the many 
S@\ rarcinventionsthat 
Þ=vl this laſt Age of the 
Wenn IL world hath produ- 

ISO 
R743 ced, thoſe of the 
RE Lord Napier, Baron 
\ of Marchiſton in Scotland, may re- 
quire the higheſt rank, of which 


A 2 are 


| 


er" Fpijile Dedicatorie. | 
 arethatof hisLogarithmes,and this! of 
of the Rods, for that of the Lo: c« 
garithmes, it was taught to ſpeake! it 
Engliſh by that ever <-akk Ma-| = 
thematition . Maſter Edward Wright, Ia 
bur for this of the Rods, though (: 
generally uſefull, ic was never, ſ\ 
brought into Engliſh, nor any thing] tr 
thereupon written in Engliſh, for' C 
ought that ever I could either ſee x 
or heare of. I 
| About nine orten years agone,ac-| p 
| cording to my dark and miſtic un-|'u 
4 derltandingin the Latimtongue,[col.; 
| lected out of the Lord Napiers Latin| | 
8} book, ſome rules and notes of 'the | 11 
& uſcoftheſe Rods into Fugliſh for my | 1 
own private uſe, {:nce which time, | a 
ſomerhat repaired to me for inſtru- 
ctionin Arithmetick, and other parts 
of | 
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| The" Epiſlle Deaicatorie. ' 
his! ofthe Mathemarticks, ſeeing the ex- | 
.0.) cellency of working by the Rods,,. || 
ke! importuned me to have Copies of: 
la-| my notes in Engliſh, and others of | 
he.) late, perſwaded-me to publiſh the ; 
gh} ſame in print, through which per- 
ver, ſwafions, and conſidering the great. 
ng; trouble of often tranſcribing the 
for| Copie, and alſo how ſubject er- 
ſee} xours are to creep in by lo doing, 

\'I am incouraged-.to adventure to- | 
xc-; publiſh the ſame in print, for the: | 
n=, uſe of all. | 
ol. Now howſoever, being ſo rude- 
tin ly compoſed as it is (for I have had: 
he! indeed no leiſure of late to: pol- 
ny | liſh it) and alſo being of ſo ſmall 
1e, | a Volume as it is,it may ſcemeun- 
u-| worthyyourPatronage; yer through 
res your continued favours towards 
of | A3 me, 
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like Stage, and ever remaine, 


1 


- 


ve Epiſtle Dedicatorie. 
| me, Iam emboldened to preſent ie 1 


'to your Worſhips prote&tion, de- 8s 

firing only your acceptance, and' 
pardon for my.boldnefſe ; which 

| had, will bea ſufficient encourage- 

| ment to me, to adyenture the-pub- | 


hs "20 
Your Worſhips S” 
to ſerve you, 
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To the Reader. 


Pn V aicionus and curteous Rea- 
ag ders (for to ſuch I only ſpeak) 
2p, who are (I know) of that 
Fo 7lauſible ſpirit, grave and 
ſolid judgements that inrea- 


_— ding applaud that which ts 


rg00d, in whomſoever they finde it to be, and 
paſſe over in ſilence that which is not hurt- 


full to any, without contemning either the 
worke or worke-man ; If this enſuing ſmall 


' Trad? of mine upon the Arithmeticall Rods, 


through the rudeneſſe of the method, ſeeme 
to you (as well it may) any wayes harſh and 
nnpleaſant, let me crave but only your fa- 
vourable cenſure, and that is all 1 deſire y 
you 1 know will judge like your ſelves, and 
approve of any thing that may profit others, 
though it pleaſyre not your owne ſelyes; and 
of you,had 1 rather be deſervedly contronled, 

A 4 _ then 


!| tHe to be by others ignarantly commended. | , 
When this following Tract of the uſe of j, 
the Rods was firſt penned, about nine or ten| ,} 
yeares agone, there was then, nor long fines C 
0 thoughts of ever its coming to publique, la 
| ffehtbut the carneſt deſires of (ome,of better! {s 
abilities then my ſelfe, have as it were for-\ ,; 
ced me to ſe it on the Stage; If any ſhall, x 
deſpiſe it,by reaſon of my meanneſſe and want} ;j 
of eloquence, for indeed it is not ſet forth! ;; 
with any eloquence of words and method,; pl 
but in plaine aud rude high-way termes , let! ( 
me tell them, that the Mathemartick Arts!',, 
are in themſclves of ſuch excellencie, that!,] 
they ſcorne to receive any grace or luſtre 54 
fromthe flouriſhing tongues and pens of any, (6 
the moſt eloquent Orators ; and the Studions (q, 
in thoſe Arts are ſeldome found in eloquence.\yjj 
The method 1 confeſſe is rude and ruſtick, Like ſg] 
= my [clfe, but the matter ts not {9 , 1 am ſurt{ay 
{| hereis a good Tree, though it may be notpþ 

f|| wery well hewen here is a goodly peece off 
cloth, though the garment may be not ſo well! by 
mate as the ſubject deſerveth, yet however, th 
I hope it is not quite mar d, well, {ceing it is.th 
As 
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| To the Reader. 
d. | asit is, it cannot be holpen; of the wiſe and 
of : learned 1 crave pardon, and doubt not of 
ten\ obtaining ; and for others, whether envious 
ce," Criticks, or ignorant Momus, 1 dare boldly 
que: (ay,1 intended it not for their hurt and I ans 
tier! ſure it will do them much good, if they will 
for-, uſe it. The Dozge in the fable barked at the 
hath, Moone, but not becauſe it hurt him, but for 
ant} that he knew not what it was, nor how far 
rth\ it was diſtant from him , 1 know 1 ſhall not 
Y0d,! pleaſe all, neither do 1 deſire it,, for 1 am not 
let; fo imply wiſe as tothinke 1 can pleaſe all, 
Arts | nor ſo dejeited in ſpirit, as toconceive 1 can 
that 'pleaſ, e none. This ſubject pleaſed ſome while 
ftre'it was in private, and why ſhould” it not dd 
any, ſo when it is in publick ? 1 know therebe 
1015\ (ome ont-ſide- humerons-conceited ones, flou- 
nceeriſhed over with windy nords, void of all 
Like folidity within, having no good —_— of 
ſure; any thing but what is agreeable to their owne 


frmans fictions, and that will either 


ce of\ for want of love or judgement condemne me, 
wel! but none of thoſe do I regard. 70 more then 
ver, the Moone did that fooliſh Dozee, It is only 
it 18.the impartial and judictors ſolid judgement 
_ A5 that 


& ONES: Gree 


Tw Oo the Reader. | 
| | that I'reſpei?, and towhich 1 will ſubmits, 
| fromſuch 1 amconfident 1 ſhalreceive n0 7 
! hard cenſure, and to ſuch 1commend my | 
{| my poore indeavours, and whatſoever elſe 
I ans able in any.wayes to performe, and reſt 


& 


Ik 
— TheConTENTS. 


Chap. T. 
—— Definition and Fabrick of the Rods. 


Chap. II. 
Numeration by the Rods, and hoWy to tabulate 
them, or any number upon them. 


: Chap. III. 
* To reads and expreſſe any number upon the tabula- 
OT 1; d Roads * 
Chap. IV. 
Of Multiplication by the Reds. 


he Chap. V, . 
Of Diviſion by the Redo 


Chap. VI. 
— The Deſcription and Fabrick of the Lamina, nſed 
With the Rods, in extrattion of Roots, with 4 
definition of Roots, Square and Cubick, 
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| Chap. VII. A 
TheExtrattion of the Square Root, _- 


es Chap. VIII. | | 
The Extraltjon of the Cube Root. ' | 


Chap. IX. ; 
Of the Ryle of Three, and Decimall Arithmetick, 


Chap. X. 


en eAppendix concerning the back-ſide of tht 
frame wherein the Rods are tabulated. 
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a R ABDO LO G I A; 
| OR 
7% The Art of Numbering | 


by Rops. 


CHAPTERTL 


—— Speaking-Rods , their Definition and Fa- 
brick, 


= ABDOLOGIA, isthe Art of | 


my counting by Numbring-Rods. ; 
bl = SZ As it pleaſed that ever famous ! 
-ME 1] Author the Lord Naprar, the _ 


| l ID E274 firſt Inventor of that moſt ad- 
| CSS) mirable invention of Loga- 
| rithmes, to call thoſe his excellent tables, by the 
' name of Logarithmes , that is to ſay, ſpeaking» 
Numbers ; Even fo this of the Rods, Rabdolu 
| £54, that is to lay, "”_ Rods, or the m_— 
| 0 


\ aUaUULUYTIAs 


| j of Rods. And ſpeaking-Rods they are very 
4 properly called ; forbeing ſo Tabulated,, that 


*15to ſay, placed, ſet, and layed together, as their | ſc 


nature requireth, they doe of themſelves, tell 
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us, or ſhew forth unto us, withunexpected eaſe | {, 
and cerrainty , and without any operation at ! 
ail,what the produ@ in any Multiplication is, ! 
and what the quotient in any Diviſion is , with- } 
out any charge or trouble of memory, and in; K. 


ExtraRtion of the Square and Cube root, they 
doe very much eaſe and expedite the worke. 
Theſe ſpeaking-Rods may be made either of : 


- Silver, Brafle, Ivorie, or Wood, as the maker , q, 
and uſer of them beſt pleafeth , but they are x; 


moſt ordinarily made of good ſollid Box , and .. 


being thereof made, they are as uſefull as thoſe 
made of any other ſubſtance whatſoever, Nay, 
I hold them more light and nimble then thoſe 


made of Mettall ; They are foureſquare peeces,  (; 


all planed toa juſt and cven thickneſſe , neere a- 
bout : of an Inch ſquare , or ſomething better, 
and their length is jult nuetimes their breadch, 
ſo that they be two inches, or neer thereupon in 


. 


Pt 


length. The-number of theſe foureſquare Rods, | yj 


H are moſt ordinarily Ten, which are enow for 
!! ordinary uſe, you may have 20. 30. or 40, if 
If you will, and as your occaſion ſerveth. To theſe 
Rods, how. many ſoever you have, belongeth a 
broad peece , of the ſame ſubſtance that the 
Rods be of, called Lamina , and is of the ſame 
length and chicknelle with the Rods , and the 


breadth! 


| (Kabac 0914. 
ry | breadth is neere about the breadth of three of 
hat / the Reds. Theſe Rods being made thus foure- 
Elf .j- ſquare , have each of them foure faces , ſo-that 


ell | 1o.Rods have on them 4o. faces, every of which 
ale | foure faces of every Rod are divided into Nine 


at } equall parts, by Nine lines drawne round about 


| ls, ] 


th- ; 


the Rod, ſo that upon each face, are Nine perfe& 
ſquares made,& every of thoſe 9.{quares or parts 


it! aredivided into two parts, by Diagonall lines, 

ey | And in thoſe Diviſions, or ſquares, are inſcribed 
* Arithmericall figures, beginning at the top , or 

of | firſt ſquare ividoo,and from thence deſcending 

cr, downewards to the Ninth Diviſion in an A- 
are | rithmeticall progreſſion, ſo that they are by this 
nd |. meanes fitted readie for many Arithmeticall 
ole' works, as Multiplication, Diviſion, and the ex- 
1y, traction of Roots , &c. But to avoid many 
ple. words in deſcribing theſe vocables, behold the 
ES, | ſhape and figure of all thoſe 10. Rods, and the 
a= numbers ſet on every of their foure faces. Eve- 
er, ry practitioner may make them himſelfe by cut- 
th, ting the faces of every one of the printed pa- 
11N | pers of the Rods , and fo placed on a ſquire 
ds, | piece of wood as before ; or elſe they are ready 
Or made in Wood, by Maſter John Thompſon in 
, if Hoſjer lane neere Smithfield , who makes all 
ele  kinde of Mathematicall Inſtruments , and alſo 
1 4 by M'. eAnthony Thompſon in Greſham Cob 
the ledge, and by M'. Thomas Browne at the Globe 
me neere Aldgate. In Silver or Brafle they are 
he | made by MW. Elias Allen, over againſt $. Cle- 
Ith ' B 2 meats 


; | | 7 6 Py 
"4 _ 
{4 menrs Church without Temple- Barre. 


But norte by the way, that though I have ins | 
ſcribed upon-the R ods the ſame numbers that} 
were uſed at the firſt invention, yer I have not! 
inſcribed them altogether in the ſame manner; | 
for there the inſcriptions upon the third and! 


fourth. faces were ſet on inverſe unto thoſe 


numbers on the firſt and ſecond: faces: and this 
way of inſcription I finde to be the beſt, be- 
cauſe it ſaveth the labour of rurning the Rods: 


end forena , which of neceſſity muſt be done 


when the numbers are ſet on:them inverſe, ac-' 


cording to that other: way. 


In this deſcription of the Rods, you may ſee; 
the figures of each face: of the Rod doe begin. 
atthe top-, or upper ſquare ſpace. next to' the 
end, and deſcend' downe in an Arithmericall 


f progreſſion ; as on- the ſecond face of the firſt 


Rod the figures begin at the top with. an unite, 


thus, 1. onthe-right of the Diagonall line, and 


{ deſcend downward inan Arithmericall progreſ- 
4} ſton, thus, 7. 2: 3.4.5. 6.7.8. 9, every hgure. 
if downewards encreaſing by one unite ; on the 


third face of the ſame Rod', the upper figure is 


9. and the reſt of the figures deſcending down- 
warcs, being 18. 27. 36. 45. 54. 63. 72." 


$1. each ſquare exceeding his next by 9. And 


on the fourth face: the figures are 8. 16. 24. 


32. 40.48. 56. 64.72. every number equally 
exceccing or increaſing his former by 8. but up- 


on tt.e hilt face of the ſame firit Rod are only. 
cyphers, 


eels Ya as . i * i. _ _-— 
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| cyphers, as there are alſo upon one of the faces | 
'- + of the ſecond, third, and fourth Rods. Upon 

4... | oneface of the ſecond Rod the figures begin - 
'! with2. atthe top or upper diviſion, and doe 
| deſcend downewards in the like Arithmericall 
| progreſſion, in this manner, 2.4.6. 8. Io. 12. I4. 


: facesof the ſame ſecond Rod the figures are 


: 49.56. 63. And the ſecond face of the third 
| ſquarediviſion, with 3. and endeth below with 


' - 0n, equally exceeding , or encrealing , his for- 


' of many Rods laid together ſhall be, the ſecond 
\ figure in the next ( or ſecond) ſquare ſpace of ' 
+ cond ſquare ſpaces, or lines of 1quares of ma- 


. druble, and fo on to the ninth, which is noncu. 


the tilt, as 6. is the triple of 2, In the fourth 


1.0 14); 1 0 | 4» 


16. 18. each one equally exceeding, and encrea- | 
flag his former by 2. upon one other of the 


9. 19. 37. 36. 45. 54. 63.72. $1- And upon the 
other face the-numbers be 7. 14. 21. 28. 35.42. 


Rod beginneth at the top , or uppermoſt 
27. each number in an Arithmericall progreſli= 


mer by 3. as thus, 3. 6. 9. 12.15. 18. 21.24 27. 
the like of any other ; ſo that whatſoever the 
firlt figure of any one Rod, or the firſt figures 


the ſame Rod , or the fecond figures in the ſe- 


ny Rods laid together , ſhall be double to the 
firſt, in the third line triple , in the fourth qua* 


ple tothe firſt, Thus the fult 6gure of the fe- 
cond face of the ſecond Rod being 2. the ſe- 
cond figure in the ſecond ſquare of that Rod'is 
4. -Andinthe third ſquare the figure is triple to 


B 3 ſquare 


' - the Diagonall line, as are all the figures on the 


\ \4bdotoria. 
* ſquare, quadruple to the firlt, as 8. is the quadru-| 
' Pleof 2. Inthefifth ſquare, quintuple to the 
- firſt, as 10. isquintuple to 2. And the figures in| 
the ſixr ſquare are ſextuple to the firſt, as 12. is 
the ſextuple of 2. In the ſeventh ſquare the fi- 
guresare ſeptuple to the firſt, as 14. is the ſep- 
tuble of 2. Inthe eight line or ſquare,the figures| 
are octuple to the firſt, and ſo 16. is the oqu-| 
le of 2. And laſtly, in the ninth and loweſt 
quare, the figures there be noncuple to the firſt, 
as 18. is the noncuple of 2. The ſame is to be 
obſerved in many Rods laid together, Conſider 
but well upon the Rods , and they will inſtru& 
you better then many words. £ 
Obſerve that when there is but only one figure 
in a ſquare, it is alwayes ſet on the right hand of 
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ſecond face of the firſt Rod . and ſo are all the 
top figures of all the faces of the Rods, and be] 
only ſingle Digits, and the figures on the feft! 
: way of the Diagonall lines are Article Num-| 

| bers. 

There is alſo to theſe Rods a frame to be/ 
made, to Tabulate or lay the Rods in when| 
you worke with them, (you may uſe them with: 
out if you pleaſe, but to worke with them in a 
' Frame 1isfarre the better way, and is alwayes in-' 
" * tended to be uſed with them through all this fol. 
lowing diſcourſe, ) This frame is but only a 
ſmall thin board, as large for length, as is thg 


length of the Rods, and as wide as the breadeh 
b) 


1adru- 
0 the 
Ires in| 
12. 1s 
he f1- 
Ee ſep- 
1gures|. 
ocqu-! 
oweſt 
2 farlt,} 
to be 
nlider 
ſruR 


oure 
nd of 
In the 
[1 che 
ad be] 
ec feſt! 
Num-! 


{ 
to be! 
when! 
with: 
11N 4 
eS 1N- 
1s fol. 
nly a 
is rhg 
eadeh 

01 


Tl.e Deſcription of all the fonr faces of every one of the ten Rods, according tothe Rules in the Book clo 


for makins them. With the faces of the Lamina tor the Tquare Rove, and Cuoc Root, | ore 
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Theſe Rods being Printed on aclean paper, may be cut out into ſo many ſeveral {lins, and paſted on little four ſquire 
_— of wood , or on little {lips of fine Paſt-board. or on little flips of good thick Vellome,and (© will ſ1ve the «ft, 
-n abour of making them : Or any man may make them according to the Rules preſcribed in the Book or my 
uy them ready made in Brafle of Mr F/:2s 4! 7 in the Strand; an4 in wood, of Mir. Fobn Thom (a. ln 1 210-L m2 
c M ak » uy STTY) of 9:07 1119771 } Ure ail 17 M1 EL SLE" 

cr of Mr, Anthony Thompſon, or of Mr. Joba Browne at the Glob: neere Aldo at-, 
lace this Table atthe end of the ficſt Chapter, Folto 7. 


| | lefe fide, and that ledge on the left (ide is to be 
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. of all the 10. Rods, with the Lamina, layed all 
cloſe together ſide by fide , but if you have a | 
| greater number of Rods then 10. it is requiſite 
' the frame ſhould be the larger, that ſo you may 
| Tabulate more then 10. places of figures in one . 
| number; this boardis to have two ledges upon 

' itof equallthickneſſe ro the Rods, ſet on ſquare- 

+ wiſe, the one at the top, and the other at the 


: divided into nine cquall ſquare parts as the Rods | 
* are, and figures ſet on them, Crolentin at the 
| head or top {quare,and deſcending downwards, 
! thus, 1.2.3. 4.5.6.7. 8.9, liketo the ſecond 
- faceof thefirſt Rod. Ir is farre better to Tabu- | 
 JatetheRodsin a frame, or Table thus made, | 
then without, for the frame keeps them eyen at 
the head, and to lie ſquare and cloſe together, 
and the numbers on the ledge doe very readily 
vide you to the produdt, in any Multiplication, 
and to the figure for the quotient, in any Diviſt- 
on. Thus much of the fabrick of this Vocall 
Arithmeticall Inſtrument , now next of Nume« 
ration thereupon. Of the Lamina above men- 
tioned we ſhall ſpeak when we come to the Ex- 
traction of Roots whereunto it only ſerveth. 


Wit 0214. 


CHAP. II. 


> Tabulate them , or any number upon them. 


E £ Be number upon the Rods, or to Tabulate 
the Rods, is ſo, and in ſuch manner to lay 

or frame them, or ſo many of them together, 
| as may ſuffice ro expreſſe and fet forth any 
' Number given, or conceived in minde, which to 


| hath places of figures init, and them Rods ſuch 
\ as have in their top ſquares, .or upper columes, 
- the figures of the Number given, and lay them 
| downe in your frame cloſe together (ide i de, 


ſpace hath the figure of the higheſt place in that 
- Number given towards the left hand, and next 
fo that, the Rod that carrieth in his trop ſquare 


; every one in order, how many places of figures 
| Joever the number hath. 
* For Example, let this number 1615. be a 


| that have theſe foure numbers in their top or up- 


| histop or firſt figure this figure 1. the reſt of 
the figures on the ſame face being 2. 3. 4. 5. &c. 
' £09. this Rod lay downe firſt (with that face 
upwards, ) 


| effec, take ſo many Rods as your number given | 


| number given to be ſet forth upon the Rods, for : 
\ performance whereof, take theſe foure Rods 


| of Numeration by the Rods , ſhewing how to 


| laying that Rod higheſt rowards the ledge on | 
| the left hand, that inhis top or upper ſquare | 


Tp 


| the ſecond figure of the Number given , and ſo 


CR OE EET 


| per ſquares, and firſt take a Rod that hath for | 


\ | Then take forth for the ſecond Rod, one ſach a 


{ repreſented by the two figures, inthe tops of 


Rabddlogia. 9 
upwards, ) next tothe ledge on the left hand; * 


Rod as hath on his top ſquare the figure 
6. the reſt of the figures of that face being . 
12, 18. 24. &Cc. to 54. below, this Rod place + 
in the-ſecond place cloſe by the firſt Rod, and 

on the right hand thereof, and'then the number 


theſe two Rods, is 16. being equally and the ſame 
with the two firſt ftgures of the number given; 
| Then next take for the third Rod, ſuch a one | 
| againeascarrieth in his upper fquare this unite I. | 
| andplaccit downe cloſe, and next to the other 

two , and then the number repreſented. by rhe 
' npper faces of theſe three Rods is 161. the 
three firſt figures of che number given ; Laftly, 
| for the fourth and laſt figure of rhe number gi« 
| yen Whichis 5. take forth ſuch a Rod that carri- 


! downe next to the other three , and cloſe to 
; them, and then the number given, 1615. is Ta- 
| bulated and ſer forth upon theſe foure Rods, 
| ontheir upper line of ſquares, After this man- 
{ ner any other number may be Tabukted, and 
| fetforth upon the Rods. I will ſhew one Ex- 


| ethin his upper ſquare the figure 5. and hay it 


ample or two more, the better ro explane the 
Rule, and ſhew the varicty of works. 

Ler this number 32794. be a number given to 
be Tabulated upon the Rods. To performe 
which I take five Rods that have on their rop 


ſquares the five figures given, 31 2. 7.94 athy 4. 
8 | 


| Bg wad 


Lo 
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and firſt T take that Rod which in his top ſquare 
-earrieth the figure 3. and that Rod I place inf 
the Table or frame, next the ledge on the left] 
hand ; Then take a Rod that carrieth on his top 
the figure 2. and lay it downe in the frame cloſe 
by the former, and then the number repreſent- 
ed, and ſet forth upon theſe two Rods in ther 
upper ſquares, is 32. anſwerable to the two fi- 
guresin the two upper places of the number gj- 
ven ; Next take fortha third Rod , who carri- 
<th on his top the figure 7. and lay it downe in 
the frame next unto , and clole by the other two,} 
and then the figures on the top Diviſions of} 
thefe three Rods, doe anſwer 327. the three} 


firſt and higheſt figures of the number given; 


: Now for the fourth figure of the number given, 
which is 9. take forth one ſuch a Rod as hath] 
1n his top ſquare the figure 9. and lay it downe; 

intheframe cloſe to the other three, and then| 

the foure figures on the upper ſquares of theſe: 

- foure Rods, ſer forth 3279. the foure firſt fi- 
gures of the number given ; Laſtly, take forth for! 
| -rthefiitand laſt Rod, one ſucha Rod as hath in! 
| [his upper ſquare the laſt figure of the number gi-| 
- yen, That is 4. 'and this Rod place downe in the! 
"Frame, as you did the other before, cloſe to the 
fide of the other foure Rods, and then you may 
behold the number given, 32794. tobe repre- 
Fnted and ſet forth to your eye , upon the top 
ne of ſquares of theſe five Rods, fo is the 
| ]iber grycn, Tabulared, as was required. | 
> Example} 


; Example 3. Let it be required to Tabulate | 


{ hand, and they doe ſhew forth 44. then nexc 
| take one ſuch arod , who carrieth upon one of 
ji. his faces only cyphers , and place it with that 


; 440. the three figures in the three highelt places ' 


abaoiorig. 


this great number 44050c6691. conſiſting of | 
10. places of figures ; To doe which, as afore | 
in the former examples, firſt, take two Rods | 
who have in their upper Divilions the figures 4». | 
and 4. and place them in the frame cloſe toge- 
ther, ſide by fide, next to the ledge on the lefc 


face upward next the other two , ſo you have 


of the number given ; Then place a Rod next to 

that, carrying the figure 5, and next to that one 

ofthe Rods carrying only cyphers, and then 

have you 44050, ſet forth to your eye upon 

theſe five Rods, which are anſwerable to the 5. 
higheſt figures of the number given. Now the 
next three figures being ſixes, take forgh three 
Rods, who on their top ſquares carrie the fi- 
gures 6, and place them three Rods cloſe next 
to the other five, and then you have laid forth 
to your view 44050666. the eight higheſt fi- 
gures of the number given; and now you want 
but only two figures of the number given to Ta- 
bulate, which be 9. and 1. therefore take two 
Rods, one carrying 9. in his top ſquare, and 
place it downe next tothe other eight, and ' 
laſtly, the Rod that carrieth the figure x. in his 
upper part, place loweſt and laſt, asbeing the 

laſt and lowelt figure of that propoſed number; 


Rabdolonia. 
' thisbeing done, the work iscnded, for as mucfi 
| as thenumber 4405066691. is Tabulated, which 


{ wasrequiredto be done , and is plainly repre-| 


| ſented, and ſet forthon theſe 10. Rods, upon 
 4heirupper line of ſquares, and the number in 
words 15 thus to be read or propounded , foure 
thouſand foure hundred and five Millions , ſixty 
fix thouſand fix hundred ninety one. Theſe three 
examples Thope are ſufficient, to teach the man- 
ner how to Tabulate any number upon the 


Rods. 


Note , that if you kave but 10. Rods, then} 


you can Tabulate but only foure figures of one 
| nd the ſame ſpecies, quantity or value , in one 


and the ſame number, as foure Cyphers, thus,) 


e000 Orfoure Units, thus, 1117. Or foure fi-{ 
gures, of two, thus, 2222. or foure figures off 
three, thus, 3333: Or foure figures of nine, thus, 
- 9999. Burif you have twenty Rods, you may] 
Tabulate in one number eight places of figures,: 


, 


of one and the ſame ſpecies or quantity, as <ight! 
Places of Cyphers, thus, 00000000. Or eight: 
units,thus, 11111111, Orcight figures of tw 

thus, 22222222. —_— figures of eight, thus,] 
$8888888. And if you have 30. Rods, you may 
Tabulate 12. places of figures of one -and the 
ſame quantity : And if 40, Rods, then 16. fi- 
gnres of one and the ſame ſpecies, &c. I would 


| . wiſhevery man that intends to make muck uſe 


| of this excellent Arithmericall Inftrumenc, ro 
have two Sets of Rods, that is to ſay, 20. Rods, 


+ 


| andthe ſamequantity, in one number given. T 


happened upon the Tangent of 41, Degrees. 38. | 
minutes , which I was to Tabulare, this Tangent, |} 


| efle I had had two ſets of Rods, that i, 20.T 
ſhould have been diſappointed of any help b 
| the Rods, in working the worke then 1n i 


| happened, I mult Tabulate the Sine of 51. De- 


| of them all of one and the ſame ſpecies; ſo that - 


| any mans moſt ordinary uſe, yet it often hap- _ 


| peneth, that a greater number may be requiſite, 
! andſoI would adyiſe every man to have: the © 
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for he may have at ſome time or other occaſion 
to Tabularte five, ſix, or ſeven figures, of one 


my ſelfe working upon.the Rods Tome conclu- 
ſions , by the tables of Sines and Tangents, 


| 


alchough it conſiſt but of ſeven places, yet 5. 
of the figures are all of one quantity, which 
Tangent is this number, 8888826. So that nn- 


An other time working by the ſame Tables, it 


grees. 4. minuts, the Sine whereof is 778715. 
Conſiſting of feven places of figures , and fix 


I finde, that though 10. Rods may well ſuffice 


great caſe and help he ſhall finde in working 
by the Rods, will abundantly exceed the fmall 
charge of buying them. 


CHAP, IIL 
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CHAP. III. 


To reade and expreſſe any numbers upon 
the Tabulated Rods, 


Briar the Rods being Tabulated to any num- 
-ber given, orelſe Tabulated at an adventure, 
that number onthe Rods, in their upper line} 

of ſquares (next the ledge, at the hcad of the 
frame) is ſaid to be, and indeed is, the number 
Tabulated, and is the prime, or ſimple number; 
it ſelfe, and how it is to be read, and exprefled; 


vi TRE» : ro 
» 
y 
! 
bl 
: 


Y the former Chapter yon underſtand, 


in words or writing, 1s there ſufficiently ſhew-} 
cd, But to read, or expreſle any number in any\ 
Other line of ſquares below the firſt, Obſerve! 


theſe Rules ; Firſt, that in the ſecond ranck , or; 


line of ſquares, the figures there are double to! 
the figures in the firſt line; In the third line off 
ſquares the figures therein inſcribed are Triple} 
to thoſe in the firlt line; and in the fourth line! 
of ſquares, the numbers are Quadruple to the! 
firſt; In the fifr,Quintuple to the tirlt ; In the ſixt} 
line Sextuple ; In che ſeventh, Septuple ; In the! 
eighth line, Octuple; and in the Ninth & loweſt, 
Noncuple to the firſt. And ſecondly note, that 

when the Rods are Tabulated , the Diagonall' 
lines of every twe Rods lying next and cloſe: 
regether , doe make perfet Romboydes, in 

which Romboydes, many times, are two digits, 
or ſingle figures comprehended,one on the right; 


hand 


| 


04 
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hand corner of the Romboydes , and the 0- 
ther on the left hand corner, which two figures, 
in reading or expreſſing the number in that line 
of ſquares, muſt be added together , and the | 
ſumme of them both be pronounced as one fi- 
oure, and if the two figures ſo added together | 


| amount to 10. then account that Romboydes as 


a Cypher, and adde or account 1, for the ten 


| tothe ſimme of the figures in the next higher 


Romboydes towards the left hand, but if the 
two figures in any Romboydes doe make above 


| 10. then the overplus above 10. isto be read, - 


and pronounced in that Romboydes, and 1. 
for 10, muſt be added, and pronounced with tke 


numbers inthe next higher Romboydes. 


Toilluſtrate this by examples, and firſt the 
Rods being Tabulated, ( as they were in the 


| firſt example of the former Chapter ) to the 


number 1615, there the numbers in the ſecond 
rancke or line of ſquares isDupke to that firſt, 


| and the figures in the higheſt Romboydes next 
| the left hand,made by the Diagonall lines of the 
| twofirſt Rods, are 2. and I. that is, 2. on the 
| firſt Rod next the left hand ledge, and 1. on the 


other halfe of that Romboydes on the ſecond 
Rod, which both make 3. and ſo muſt be read 


' and pronounced. In the ſecond Romboydes is 


only one figure, viz. 2, comprehended in the 
firſt halfe of that ſecond Romboydes, And then 
the figures contained in the third Romboydes 
made between the third and fourth Rods, are 2. 


hrs 


£ 


"L, 
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and r. that is 2. in that halfe of the Romi 
boydes which is upon the thirdRod, and 1. in 


the other halfe of that ſame Romboydes, whick| 


is on the fourth Red, which two figures mult 


likewiſe be read 3, And laſtly, in the outmoR] 


| and loweſt halfe of the Romboydes, which is 
on the fourth Rod, is contained a Cypher; 
ow therefore the numbering figures of that 
ſecond rancke, or line, are thus to be expreſſed 


in writing, 3230. and read three thouſand two} 


hundred and thirty. Againe , the third line 
of numbers being triple to the firſt , you 


ſhall finde in the higheſt Romboydes 3. and} 
I. thatis4. inthe ſecond Romboydes only 8.| 


and in the third againe 3. and 1. that is 4. and 


in the laſt and loweſt halfe Romboydes is 5.} 
ures in that third canke are thus to 


and ſo the s 

be expreſſed in writing 4845. and read foure 
thouſand cight hundred fourty five. Then the 
figures in the fourth line of ſquares being qu2- 


druple to the firit, are 4. and 2. in the firſt} 
Romboydes, that is 6.4. in the ſecond, and 4.; 
and 2. in the third,which make 6. and in the laſt} 


halfe Romboydes o. therefore the number in| 


| 
þ 


that line is thus to be exprefſied 6460. The fift! 
line of ſquares carrieth the Quintuple of the! 
firſt, in which line the figures are in the fult” 
Romboydes 5. and 3. thatis 8. in the next o. 
in thethird 5. and 2. that 159. and laſtly. 5. all 
which are thus co be ſet forth in writing 8075, 


Next the fixt line of numbers being ſextupke - 
0 - 


by . "2 " 
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next 
ther, 
1. fo 
ther 


9, 4 


- 


the firſt, doth carrie this number 96 90. | 
| The ſeventh line of ſquares(or you may,if you 
ich | will, call it the line of Roymboydes) is Septuple 
to the firſt line, in which line the loweſt figure 
oft| 1s 5. inthe halfe Romboydes, then 7. and 3. 1s 
is] 10. in the firſt whole Romboydes , therefore 
that Romboydes is to be accompred asa ©. and 
1. is tobe accounted or added to the figures in 
ſed} the next higher Roymboydes, which is there 2. 
making ir 3. and ſo is to be read ; then in the 
next higher Romboydes is 7. and 4. which 1s IT. 
here 1. the overplus above Io, is to be read and 
accounted in that Romboydes only, and rt. for 
| To. muſt be accounted one place higher,but be- 
nd! cauſe there is no number there, to which it muſt 
{| be added, therefore it muſt be accounted or 
| ſtand alone , and the'number repreſented upon 
that ſeventh line is 11305. which is the Septuple 
of 1615, the firſt number. By this you may ſee 
_} that we can take, or expreſle the numbers upon 
| Rods, either forwards or backwards, and every 
4,| man may uſe that way he beſt liketh. Againzthe 
j eighth line of Romboydes, carrieth forth this 
in| number 12920. which 1s the Octuple of the 
| firſt, Laſtly, in the ninth line of ſquares or 
he. Romboydes,you have in the higheſt Romboydes 
{| next the left hand 9. and 5, which make 1g. 
0, fherefore 4. is be read in that Romboydes , and 
11 7: for the Io. in one place higher, then 4. in 
; thenext Romboydes mult be read 5. becauſe 
{9. and 5, in the Jowelt Romboydes make 13. 
| and 


CADAOWMPTA, 
and therefote 1. for 10. is to be carried on 


Place higher,which is to this ſingle 4.making it ff . 


and in that next Romboydes, is to be read 3.an( 
finally 5.in the loweſt halfe Romboydes, whid 


Number in that ninth line is thus to be _ 


and expreſſed, 14535. andis the Noncuple of 
1615. inthe firſt line Tabulated, This one Ex; 
ample well obſerved might ſuffice for inſtru; 
on 1n this particular, but yet to ſhew the mort 
variety of works, I will adde one or two more; 
for this Chapter being well underſtood, will b 
much eaſe, and help to the underſtanding 0 
that which followeth, 


Example 2. Let the number 32794. bes 


number given, and Tabulated upon the Rod: 
as was afore in the ſecond Example of the for: 
mer Chapter, and then look but - upon the 
cond ranke, or line of numbers, and at firſt ye 
{hall have preſented to youreye 6. in the fir 
Romboydes. 4. and 1. inthe next, and again 
4. and 1, in the third Romboydes, next 8. an 
laſtly in the halfe Romboydes 8. ſo that th 
number found in that ſecond ranke, is 655588 
which is the Duple of 32794. in the firſt rank: 
The third ranke of Remboydes giveth for th 
Triple of the firſt number 98382. In the fourt 
line of ſquares, the number there to be colle 
Qed is 131176. the Quadruple of 32794 for! 
in the firſt and higheſt halfe Romboydes is onl 
I. 2. inthe firſt whole Romboydes, with 1 


TIT 3 ns i__ 


a oc Fc. cu _— 


J 


that ariſeth oyer in the ſecond is 3. for aſmud yn x} 


1 1 
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No figures therein contained with-one 
at ariſeth from the next Romboydes 1s 
hat in the ſecond and third whole Rom- 
is to be read but only 1. The number in 
lineis 163970. being the Quintuple of 
- , Andthe Sextuple is 196764. The ſep- 
229558. forg. and 6. in the third Rom- 
is 15, givifte 5. to be readin the ſame 
oydes, and 1. to be added to the two 
& inthe ſecond Romboydes, making them 
Againe, the Oquple of 32794. is 262352, 
you have in the loweſt halfe Rombeydes 2. 
he loweſt whole Romboydes 3. and 2. is5. 
the next Romboydegs7. and 6. is 13. giving 
for that Romboydes, and 1. to be added to 
. nextabove, making the 6. and 5. there, to 
I2, therefore 2. is to be underſtood to be in 
'tplace, and 1. isto be added to the 4. and 
1 the higheſt Romboydes, then followeth 
| the higheſt halfe Romboydes , ſo is the 
ber 262352. gathered together. Laſtly, 
Noncuple of 32794. is 295 146. the number 
ied upon the ninth line of ſquares. All rea- 
' given into your hand , without any trouble 
memory , asis, and muſt be, in ordinary 
[riplication. 
\gain, in the third Example of Tabulating 
Rods, to that number of 10. places, re- 
1 in the foregoing Chapter , namely, 
»3506CcGgr. where 10. Rodsareinuſe; Now . 


ud 1n the ſecond line of ſquares, the Duple thereof 


IS, 


bh VU 
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and therefote x. for 10. is to be carr 
Place higher,which is to this ſingle 4.mak 
and in that next Romboydes, 1s to be rex 
finally 5.in the loweſt halfe Romboydes 
—a fs in that ninth line is thus to 
and expreſſed, 14535. andis the Nonc 
1G15. in the firſt line Tabulated. This 
ample well obſerved might ſuffice for 1 
on 1n this particular, but yet to ſhew thi 
variety of works, I will adde one or two . 
for this Chapter being well underſtood, wi 
much eaſe, and help to the underſtandin 
that which followeth, 

Example 2. Let the number 32794. | 
number given, and Tabulated upon the R 
as was afore in the ſecond Example of the 


mer Chapter, and then look but upon the 


cond ranke, or line of numbers, and at firſt 
{hall have preſented to your eye 6. in the 
Romboydes. 4. and I. inthe next, and a; 
4. and 1, in the third Romboydes, next 8 
laſtly in the halfe Romboydes 8. ſo tha 
number found in that ſecond ranke, is 65 
which is the Duple of 32794. in the firſt r: 
The third ranke of Remboydes giveth fo 
Triple of the firſt number 98382. In the fc 
line of ſquares, the number there to be c 
Qed is 131176. the Quadruple of 32794 | 
in the firſt and higheſt halfe Romboydes 1: 
I. 2. inthe firſt whole Romboydes, wu 


F 
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that ariſeth oyer in the ſecond is 3. for = int 


« 
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asthe two figures therein contained with-one 
unite that ariſeth from the next Romboydes 1s 
11. ſo that in the ſecond and third whole Rom- 
boydes is to be read but only 1. The number in 
the fife line is 163970. being the Quintuple of 
the firſt, And the Sextuple is 196764. The ſep- 
tuple is 229558. forg. and 6. in the third Rom- 
boydes is 15. giving 5. to be read in the ſame 
Romboydes, and 1. to be added to the two 
foures in the ſecond Romboydes, making them 
| 9. Againe, the OQuple of 32794. is 262352, 
for you have in the loweſt halfe Rombeydes 2, 
in the loweſt whole Romboydes 3. and 2. is5. 
In the next Romboydeg 7. and 6. is 13. giving 
.3. for that Romboydes, and 1. to be added to 
the next above, making the 6. and 5. there, to 
be 12. therefore 2. is to be underſtood to be in 
that place , and 1. isto be added to the 4. and 
I. in the highelt Romboydes, then followeth 
2, in the higheſt halfe Romboydes , ſo is the 
| number 262352. gathered -together. Laſtly, 
' the Noncuple of 32794. is 295 146. the number 
| carried upon the ninth line of ſquares. All rea- 


' dily given into your hand , without any trouble 
| of memory , asis, and muſt be, in ordinary 


Mulriplication. 

Again, in the third Example of Tabulating 
'the Rods, to that number of 10. places, re- 
Cited in the foregoing Chapter , namely, 
440506C691. where 10. Rodsareinuſe; Now 
in the ſecond line of ſquares, the Duple thereof 

is, 
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rthto be 8810133382. The Triple q,;c. 
ame Tabulated number is 13215200074... | 
The fourth line givech the Quadruyſ,,.q 
17620266764. The Quintuple in the fift li 
yet « 
appeareth to be 22025333455. And the fi 
line rendereth the Sextuple, 26:4 30400146. | 
the ſeveventh line you ſhall finde your Sepruph — 
30835466837. The cighth line produceth i 
the Octuple 35240533528. Laſtly,the ninth 
lowelt line of ſquares ſerteth forth this nunj 
ber 39645600219. which is Noncuple to the 
_ firſt, and this number of 11. placesis thust@ A / 
be read, Thirty nine thouſand fix hundred fouy< !- 
ty five millions , ſix hundred thouſand twg*"T 
hundred and nineteen. the « 
Thus much without doubt is enough of th{%v&t 
SubjeR : If T have been too tedious, pardon mg*!9" 
for itis only my deſire to make the uſe of thi* M 
Rods cleer to the underſtanding of every welſs!"<! 
affected man,that moveth me to the work Now"? 
I will proceed to the uſe of this worthy Tube m 
ſtrnmene, in the Rules of Multiplication , Dy'*' © 
viſion, The Rule of Three, The ExtraRtion q©vt 
Roots, Square and Cubick, in all which, an{fhc 
many Rules more, the great facility of work, 
ing by the Rods doth plainly appeare , As. 
For an eaficr way to worke Addition and Sub{Rod 
tration, then is taught in ordinary Arithme0? 
tick, cannot by any man, or by any meaneg duct 
be preſcribed, therefore they ſhall be paſſed 0149 
ver 1a {ilence, forTintend not to write a "wy Jn 
kt 


is fl 


Yabaole 21d. 
© M::fof Arithmetick, bur to fet forth:the uſe of 
Achis Aricthmeticall Inftrument, an Inftrument 1n- 
PFderd , bur fimple in the ourward appearance, 
r yet excellent in the certaiuty and: facility of. its 
_ *Juſe. 


up ENTITY 
ys CHAP. ITII. 
unf of Multiplication by the Rods. 


% fg ns of Numbers, is a Rule of 
ud 4 VA Arithmetick by which we multiply two 
ryINumbers together, the one by the other, ta 
the end that a third Number, being their pro- 
th4duct, may be diſcovered, Sothat in Multiplica- 
Ition two Numbers are given, the Multiplicand, 
 ehj& Mulciplicator;the Mulciplicand is the Number 
xellgven to be multiplied, the Multiplicator is the 
JouNumber given, by which the Multiplicand is to 
Txibe multiplied, and the third Number ſought for, 
Dj!s. called the ProduA), which doth ſo many times 
1 gcontaine the Multiplicand, as there be units in 
an{{he Multiplicator. 
ork} Multiplication isa more brief and caſte work» 
| king of many Additions, ( but working by the 
Sub/Rods.is molt brief. and eafie, as will appeare a» 
\me/non,) For if we multiply 140. by 44. the Pro» 
\nesduMRt is 6160. ſo likewiſe 1f wee fer downe 
4 01140. 44. times together, or-44. 140. times to= 
req gether, the Addition of all theſe numbers toge- 
cyt will amount to 6160, as before ; But this 


way 


| 


has: (ADaotofn. | 


way of working by Addition were a very diffifj. n 
cult and tedious worke , indeed worke enoughWhi 
to overcharge the memorie of a very good Ar-thef 
tiſt, And therefore this Rule of Multiplicationþf 
was deviſed , by which at one only workingfilt 
without ſo great charge of the memory, queſt.Ron 
ons of this nature are readily anſwered ;But yerond 
by our Rods any two numbers may be multi-þnd « 
plyed together with farre greater eaſe, ſpeedRule 
and certainty, then by that Ordinary way, with|the f 
out any charge at all to the Memory. thus, 
Mulriplication is either ſingle or compounds 
Single Multiplication is, when the Mulriplicas 
tor conſiſteth but of one ſingle figure onlygame 
though the multiplicand conſiſt of many. 
Compound Multiplication is , when theigur 
numbers to be multiplyed together , that is tofthe - 
ſay,the Muſciplicand and the Multiplicator,conhic 
fit both of them, of more places of figurawhic 
then one. ed w 
For ſingle Multiplication by the Rods, you are!ply 
firſt to Tabulate the Multiplicand, and then lookitbe f 
upon the left hand ledge of the frame for theſy (h 
figure of your Multiplicator, againſt which fihin 
Sure, you have in the line of ſquares upon the} Az 
Rods the produR ſought for. Example, if youſto ſh 
are to multiply 672. by 4. Tabulate three Rodg10 al 
that have on their rop ſquares the three figureRods 
6. 7. and 2. the three figures of the number gi-£ond 
ven, in order as they ought ; firſt , place theÞn th 
Rod with the figure 6. next the ledge , and chebn th 
7» next 
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if. next , and the Rod with the figure 2. laſt. 
uphſWhich being done , look upon the ledge for 
Ar-the figure 4. againſt which upon the fourth line 
ionÞpf ſquares, on the Rods, you ſhall ſee in the 
insfirſt halfe Romboydes 2. and in the firſt whole 
ſti.Romboydes 4. and 2, that is 6. In the fſe- 
yetcond Romboydes 8. And laſtly , in the laſt 
|ti-and outmoſt halfe Romboydes 8. ſo that by the 
>edRule of the third Chapter, you mult ſet downe 
irithe ſumme of that ranke, or line of numbers, 
fthus, 2688. which is the true produ of 672. 
nd.jmulciplyed by 4. which was demanded. Againe, 
ica-yf it be demanded to pive the produdt of the 
nlyjame 672. being multiplyed by 6. the Rods be- 
ng Tabulated as before, doe but only look the 
thigure 6. upon the ledge, and right againſt it on 
- tothe Rods , you ſhall read this number 4032. 
on{hich is the produft of 672. multiplyed by 6. 
uregwhich was demanded, Tf it be againe demand- 
ed what the product is of the ſame 672. mul- 
argplyed by 8. look but upon the Rods againſt 
ookithe figure 8. on the ledge, and the Rods readi- 
thely ſhew you the produdt thereof tobe 7595. the 
| fithing required. 
the} Againe, for Example, Let it be required of you 
outto ſhew what , or how muck 6. times 7 595. is. 
'odgTo anſwer which queſtion, Tabulate upon the 
ures ods the number 5595. by the rules of the ſe- 
r gj.cond Chapter, which being done, look but up- 
a the Rods in the line of ſquares, againſt 6, 


| 


chevn the ledge, and there you ſhall read this num- 
CXL, ber 
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ber 45570. which is the ſumme of 6. ti 
7595. the number given. And further, if you 
required to declare what ſever times 7595. 4 
mounteth-unto, look upon the Rods inthe lin 
againſt the figure 7. on the ledge,and there (h 
you have theſe figures, firſt 4. then 9. and j 
then 5. and 6. and then 3. and 3. and laſtly g| doe 
which figures by the rules of the former Chayting 
ter are thus to be read and expreffed in writingf take 
$3165. thatisto ſay in words at lenghth, x that 
three thouſand one hundred ſixty five, and g 19W 
the true produR of 7595, multiplyed by 7. | fgu: 
is that demand truly, preſently, and eaſily an You 
fwered. | mak 
 In-compound Multiplication, where both thz, F 
Multiplicand and Muſtiplicator confilt of many PA! 
places of figures, you muſt evermore Tabular £00 
the Number that you will make the Multipl the 
cand , and then your Multiplicator (you may odd 
you will ) write downe in a paper , and draw # four 
line under it. Theſe figures of the Multiplics The 
ror, you mult look out ſeverally upon the ledgt ſtior 


of the frame, and againſt every figure of thi mull 


Mulciplicator, you ſhall finde the ſeverall prof 9+ 
duds of the Mulriplicand being multiplyed by v< 
thoſe figures, which muſt be taken from off th the « 
Rods, and ſet down in writing in' the paper alſo 
under the Multiplicator, beginning firſt (if yo! the t 
will ) with the higheſt figure of the Mnltiplica the ] 


the. 
dov 
oth 
low 
gin 
tor, 


tor next tothe left hand, and ſet the produf 3: ® 


thereof down firſt ; Then take the produ d ther, 


th 
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:megthe ſecond figure from off the Rods, and ſet it 
uþ$down on the paper, under the produd of the 
- Jother figure afore ſer downe , but one place 
lind lower towards the right hand ; Or you may be- 
half gin firſt with the loweſt figure of the Mulciplicas 
4 3) tor, next to the right hand, ( according as you 
y ef doe in ordinary Multiplication by the pen ) fet- 
rap] ting down the produd thereof firſt; and then 
inzl take the product of the ſecond figure, and ſer 
£fd that downe under the other , one place higher 
d'# towards the left hand, and ſo proceed on, from 
{| figure to figure, how many ſoever you have in 
nf your Multiplicator. Some few Examples will 
| make all plaine. 

thi, Eirſt, let this queſtion be propounded, How 
and Many dayes are there in 1615. yeares ; You 
[ae know, that in one common year , according to 
ph the ordinary account, are 365. dayes; with the 
yi odde houres and minutes above, whichin every 
x | foure years make near one day, we meddle not; 
ics) Therefore to know , and fo to anſwer the que- 
dot ſtion, how many dayesare in 1615. years, you 
eþ muſt mulciply 1615. and 365. the one by the 
0 other, which ro doe, you muſt firſt Tabulate 
| by 2nc of the numbers given, as the number 1615. 
#4 the other as 365. write down in a paper, and 
vet alſo look upon the ledge, and finde there alſo 
yo! the three hgures, 3.6. and 5. and firſt, look on 
icy The Rods along in that line of ſquares, againſt 
114 3- on the ledge, and you ſhall ſee the numbec 
} o there given, to be 4845. which rake, and fet 
th C dovin 
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downe in a paper , below the line under the b 


Multiplicator , as herein the example annexet 


doth appeare. Secondly, look upon the Rods) 
along in that line of ſquares, againſt 6. the ſe. 


cond figure of the Multiplicator, and there ſhal, 


you have ſer forth unto you, the number 9690, 


which you mult take from off the Rods, and ſet 


it down under the formet} 


1615 4845. one place lower to. 
365 wards the right hand, and firl}} 
"4845 ſer the Cypher a place beloy] 
9690 the5. inthat line above, then 
8075 ſer the 9. your ſecond figurt} 


one place lower towards the right hand, as the 
5. ſet it one place lower then the Cypher, the 
7. ſct under the Cypher, and your Cypher 
ſet under the g. and laſtly fer 8. the higheſt fi- 
Sure, under the 6. and 4. in the numbers above; 
Now having gathered together all the ſeverall 
' products of the Multiplicand, 1615, —— 


under that 5. and your 6. = 
589475 derthat4. and laſtly, 9. your}, x6 
higheſt figure ſer down under 
the 8 above, and ſo you hav 
done with that number, as in the Example you! 
ſee ir ſtand. Then for 5. the laſt figure of the} 
Multiplicator, look it upon the ledge, and right; 
againſt ir, on the line of ſquares,upon the Rods, 
is ſet forth this number 8075. which you mult 
take from off the Rods, and ſet it down under: 
the other two numbers already fet downe , but 


is 


] 
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by 365. and ſet them dove in their due place 
and order , Youare next to adde theſe three 
| numbers together, by the Rules of ordinary 
 {e} Addition, beginning at the right hand ; firſt 
| ſetting downe the 5. then7. and ©. is 7. then 
| next 9. and 5. is 14. ſet downe 4. and beare T, 
to the next place , and then there ſay, 1. I 
| beare, and 8. is 9. and 6: i515. and 4. is 19, ſet 
down the 9. and beare 1. then fay, 1. I beare, 
 andg. is 10. and 8. is 18. ſet down 8, and bear 
| 1. then ſay, 1. I bear , and 4. is 5. this 5. ſec 
| down laſt and higheſt, and the worke is done, 
and the totall of three numbers added together, 
is 589475. which is the number of dayes in 
our}, x615 yeares, the thing demanded. 
| ” If you will, you may worke according to the 
ave} Rules for the pen , beginning firſt with the fi- 
yl sure5. and take the produ@ of 1615. by it, 
the? which as afore is, 8075. and ſer that down firſt, 
ght' ag in this other example , then take of the pro- 
ds; duc of 1615. multiplied by 6. which upon the 
ul! Rods againſt 6. youthall ſee is , 9690. this ſet 
det} down under the former, £075. but one place 
but higher towards the left hand, that is to ſay, fer 
the the Cypher under 7. the figure 9. under nothins, 
the the figure 6. under 8. and then ſer 9. the vp- 
het permolt figure a place higher, as in the Exam- 
fis ple ancxed you may ſec; Then proceed to the 


higheft 
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downe in a paper , below the line under the 
Multiplicator , as herein the example annexed 
doth appcare. Secondly, look upon the Rods, 
along in thar line of ſquares, againſt 6. the ſe. 


cond figure of the Multiplicator, and there ſhall | 
vou have ſct forth unto you, the number 9690. | 


which you mult take from off the Rods, and ſet 
it down under the former ' 

1615 4845. one place lower to-. 
365 wards the right hand, and firſt 


"4845 ſet the Cypher a place below 
the 5. inthat line above, then 
ſer the 9. your ſecond figure 
——— under that 5. and your 6. un- | 
589475 der that. and laitly, 9. your | 
higheſt tigure ſer down under 
: the 8 above, and ſo you have | 
done with that number, as in the Example you 
ſee it ſtand. Then for 5. the laſt tigure of the | 
Multiplicator, look it upon the ledge, and right | 
againlt it, on the linc of ſquares,upon the Rods, | 
is {ct forth this number $075. which you mult } 
take from oft the Rods, and tet 1t down under | 
the other rwo numbers alrcady fer downe , but 
one place lower towards the right hand, as the 
5. {et it one place lower then the Cypher, the 
7, {ct under the Cypher, and your Cypher 
ſet under the g. and laſtly ſer 8. the higheit fi« | 
Sure, under the 6. and 4. in the numbers above; 
Now having gathered together all the ſeverall | 
products of the Multiplicand, 161 5, m——— | 
Y 
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by 365. and ſet them downe in their due place 
and order, Youare nextto adde theſe three 
numbers together, by the Rules of ordinary 
Addition, beginning at the right hand ; firlt 
ſetting downe the 5. then7. and ©, 1s 7. then 
next 9. and 5. is 14. ſet downe 4. and beare 7, 
to the next place , and then there ſay , 1, I 
beare, and 8. is 9. and 6. 1515. and 4. 1s 19, ſet 
down the 9. and beare 1. then fay, 1. TI bearc, 
and 9. is 10. and 8. 1518. fet down 8. and bear 
1. then ſay, 1.I bear , and 4. 15 5. this 5. ſec 
down laſt and higheſt, and the worke is done, 
and thc totall of three numbers added together, 
is 589475. which 1s the number of dayes in 
1615 yeares, the thing demanded. 

If you will, you may worke according to the 
Rules for the pen , beginning firſt with the ji-- 
gure5. and take the produt of 1615. by ir, 
which as afore is, 8075. and ſet that down ttt, 
as in this other example , then take of the'pro- 
dud of 1615. multiplied by 6. which upon the 
Rods againſt 6. you thall fee 1s , 9690. this ſet 
down under the former, £075. bur one place 
higher towards the left hand, that 1s to ſay, fer 
the Cypher under 7. the houre g. under nothin, 
the figure 6. under 8. and then fer 9. the up- 
permolt figure a place higher, as in the Exam- 
pic ancxed you may fcc; Then proceed to the 


higheft 
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hishelt figure of the Multipli- 


caror, Which 1s 3. looking on 1615 
the Rods againſt 3. on the 365 
ledge, and behoid, you ſhall S075 
have repreſented to your eye, 9690 


the number 4845. which, ſer 4845 

down under the other two 589475 
numbers, but one place higher 

towards the left hand, that is, 

{et the loweſt figure now new found , which 1s 
5. under the figure 9. and 0. 1n the lines above, 
and then all the reſt in due order, as you may 
ſce it done 1n the Example. Then draw a line 
under thole three numbers, and then adde them 


all rogether, and the produ&t is 589475. 4s be> | 


tore. By this you may perceive, that this our 
Vocall Inſtrument Arithmeticall can follow the 
pen according to its ordinary way of working, 


and al{o contraiy to the pen, asin the firkt rule | 


0: this Example : but the pen can in no wiſe fol- 
lo w the [{trument , in that way of workings 
wed inthe tit part of this Example; And yet 
in both theie wayes, the Inſtrument freeth the 
Mcmory from the charpe of carryins of any 
Eunbors whatfocyer , and eiverh the produd, 


NT — {peedily and eatily , but allo moſt ex- 


aaly , only with bur a little heed taking, in | 


Lianicribing the numbers from off the Rods. 

Herc, as You fee, wee Tabulare the greateſt 
number vithe two, making 1t the Multiplicand, 
and the loflor number the Nultiplicator , as 1s 
molt 
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moſt ordinarily uſed : But if you will, you may 
make the lefſer number the Mulriplicand , and 
the greater the Multiplicator , as here for varie- 
ty of work, we will make 365. the Multipli- 
cand, Tabu'ating it upon the Rods, and then 
1615. muſt be the Mulriplicator, therefore we 
muſt looke out the foure produRts of 365. mul- 
tiplyed by 1. by 6. by 1. and by 5. according 
to the rules aforegoing, and ſet them downe in 
their due order, as here in the Example, where, 
firlt ſet downe 365. the num- 


ber againſt 1. on the ledge ; 365 
Then ſet downe 2190. the © 1615 
number on the fixt line of 20 = 
ſquares upon the Rods, under 2190 

the firſt; bur one place lower 365 
rowards the right hand ; third- 1825. 


ly, ſer down 365. the lingle 589475 
number found againſt 1. or 

the number Tabulated it felfe, and alſo onc 
place yet lower then that above, laſt ſet downe ; 
Laſtly, for the fourth tigure of the Multiplica- 
tor 5.take 1825.tound in the titt line of ſquares, 
on the Rods, and ſet it down yet one place 
lower towards the right hand, as in the Exam- 
ple you may ſee, then draw a line under all theſe 
foure produds , and adde them together , and 
they produce 589475. agreeable to that in the 
tormer works, and 1o the one work proveth 
the other. 
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Another forme of M ultiplication. 


'Here is an other way or forme of Multipli- 
cation, that may be uſed mpon the Rods, 
and ſuch a forme it is, as cannot be uled by the 
pen, or by any other Inſtrument whatſoever, 


= ———— 


which I will briefly ſhew by only working of. 


this /ormer Example , and it 1s thus performed, 

| ir!t, Tabulate the number given, 1615. then 
turne the Rods jult uplide down, laying that 
face that was underneath upwards ; and then in 
ſteed of the number given, you thall have an- 
Other nUMDEr Tabulated , which here in this 
Fxample will be 8384. in ſtead of the 1615; 


Wit h this number, 6384. you may worke , and | 


produce the true product, as well as by the 
NuUmMDer g1ven, IGt5, the manner and forme of 
this work is thus ; Take firſt the Triple of 5384. 

which is, 25152, and Write it 


1615 down under the Mulriplicator; 
365 then take the ſextuple from off 
25153 the Rods, and write it down 

503c4 under the other, but one place 


41929 lower towards the right hand ; 
365 Next take oft from the fifth line 


3060525 


3650000 the ſame 8354. which 15,41920. 


559475 but only one place lower to- 
wards the right hand, as you | 


be accuſtomed ; Laſtly , under all theſe three | 
numbers, | 
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—— of ſquares, the Quintuple of 


and ſer it under the other two, ' 
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' numbers, write down the Multiplicator, ſetting 


che lowelt figure thereof 5. juſt under the low- 


17 eſt figure of the third number, as in the Exam- 


ds, | 


the 
Py 
of 


ed, 


| 
| 


ple you ſee 365, is ſet under 920. the lowelt 
figures of the numbers above ; Next draw a line, 
and adde together into one ſumme all thoſe 
foure ſeverall numbers , and the totall will be 
30605 25. Then write down the Multiplicator, 
365. juſt under 306. the three higheſt figures of 
the aforeſaid totall, and to it adjoyne ſo many 
Cyphers , as there be ſtil] places in that torall, 
which here in this Example are foure , and fo 
that ſumme, 365. is made 3650000. out of this 
3650000. ſubſtract the totall afore-found , 
3060525. and the remaine will be .589475. 
which is juſt the ſame produR of 1615, multipli- 
ed by 365. ſo is the queſtion anſwered by work- 
ing with an other number in ſtead of the Multi- 
plicand. And thus may you worke a Multiplica- 
tion obſcurely in the preſence of any one, though 
a good Arithmetician , and he not perceive 
how you effec the work, unlefle he be acquain- 
ted with theſe ſpeaking-Rods , whoſe oppofite 
hides with quite contrary numbers , can ſilently 
produce the ſame concluſions in Multiplicati- 


, org, as their fore-iides, that 1s, their Tabulated 


ſ1des can doe. 

For an other Example, let 7595. be a num- 
ber given to be multiplyed by 2678, here Tabu- 
late the number 7595. then take thereof the 
Duple, 15190. in the ſecond line of ſquares 

C 4 upon 
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upon the Rods ; the Sextuple 45 570. in the ſixt 
line ; the Septuple in the ſeventh line, 53165, 
And the Octuple in the eighth line,60750. And 
ſer them all down 1n order , one below ano- 
ther, and cach one 4 place further towards the 
right hand then other, as is aforeſhewed , then 


adde them all tog2ther, and the preduR will be 


20339410. as here inthe Example the worke 


Plainely appceareth. 


7395 2404 
2678 2678 
15190 4808 
453570 , 11424 
53165 I(828 
60760 19232 
10339410 2678 
6440590 
267 $0000 
20339410 


J 


In like manner, if you turne the Rods jult up- 


ſide down , the number fo turned up, and Tabu- | 


lated in ſtead of 7595. the number given, will 
be 2404. Of which take the Duple, 4808. The 
Sextuple 14424. The Septuple 16828. Andthe 
Ocuple, 192 32. and ſet all theſe toure numbers 
this taken from off the Rods, one beneath an- 
other, and every one in order one place low 


cr towards the right hand then the next above, | 
then under all theſe foure numbers, ſet down | 


the Multiplicator 2678, jult underneath the 
lowelt 


16; 
And 


1n0- 
the 
then 


[| be 


)rke 
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loweſt figures of the aſt and loweſt pro- 
dud, And then adde all theſe five numbers to- 
gether , and the totall will be 6449590. Now 
becauſe the higheſt figures of the totall, are 
greater then the higheſt ftieures of the Multiplt- 
cator, as 64. 15 greater then 26. and fo cannot 
be taken out of it, therefore ict the Maltiplica- 
tor 2678. one place higher towards the lefe 
hand then the torall, and i in order, and then ad- 
joync foure Cyphers to 2678, the Multiplica- 
tor,to make the number of places thereof equall 
to the reſidue of the places in the totall , and 
then it will be 267 $0000. being of cighr places, 
that 1s, One more then the cotall, and therefore 
the ſaid rotall may be taken out of it ; Now 
therefore our of this 26780000. Subltrat 
6440590. and there will remaine 2033910- 
which is the true product of 7595. multiplyed 
by 2578. If you marke well theſe Examples a- 
fore delivered , I doubt not bur they will vive 
you (utticient inſtruction in this Rule of * Multi- 
plication by the Rods, yet I have here ſet 
down two Examples more of Mulciplicarion , 

ready wrought, and fo _proceed ro Divilion, 
which is the next Rule of Arithmetick. 


740856. 2418565. 


4253 37482 
WW 3004 25255695 
1451713 58929955 
3704290 33674260 
—_ — 67348520 
3150860569, 16837130. _ 
315544053330 
CHAP: V. 


Of Diviſion by the Rods. 


ber by the units of a leſſer ; Or, Diviſion 
is an Arithmeticall producing of a third number, 
in reſpeR ro two propounded numbers , which 
third number ſo otten containeth an unite, as 
the greater of the two numpers proPounded 
containeth the leſ{c. 


Divilion conſiſteth of three parts, or Num- | 


bers, Two whcreot are given ; the one of 
which being the preater and 1s the number to be 
divided, is called the Dividend: The letter num- 
ber of the two,bcing that whereby the divilion 
15 to be made, is called the Diviſor ; The third 
number ts the number produced by the divilion, 
and iscalled the Quotient, Diviſton 


| Þ nr is a dittributing of a greater num- | 
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Diviſion is the ſame to SubſtraRion, that 
Multiplication is to Addition, for as Multipli- 
cation is a brief working of many Additions, 
ſo Diviſion is a brief working of many Subſtra- 
Qions ; Both of them working according to an 
even proportion, the one upwards, to the ma- 
nifeſtation of how many, or how much ; The 0- 
ther working downwards, to the manifeſtation 
of how many times ſuch a number is contained 
in ſo much, or in ſo many ; Asif it be demanded 
how many times 140. is in 6160. by continuall 
ſubſtraRing of 140. from 6160. untill nothing 
remiineth, ( or untill ſo ſmall a ſumme doe re- 
main, that 1.40. cannot be taken out of it, ) And 
we (hall finde we may make 44. ſuch ſubſtra- 
Rions ; or if we demand how many times 44. 15 
in 6160.by continuall ſubſtraQion of 44. ſucceſ- 
ſively out of 6160. you ſhall finde that you ſhall 
make 140. ſuch ſubltrations; And ſo by divi- 
fions, If you divide 6160. by 44. your quotient 
is 140, Or if you divide 6160. by 140. you ſhall 
prodnce in your quotlent 44. ſo that what can- 
not be done but by many ſubſtraRions, is done 
at once by one diviſion , ſeeing then ive have 
already treated largely of Multiplication , let 
us appropriate, and imploy our ſpeaking-Rods 
to the uſe, and calie working of Diviſion. 

To divide by the Rods, you mult firſt write 
downe on a paper the dividend, and under it 
the diviſor, like 4s you doe in ordinary diviſi- 
on by the pen, 1ctting the highelt figure of the 
diviſor 


avao 091d. 


diviſor next the left hand,under the higheſt figure 
of the dividend, it it be not greater then ir, if 
it be, then ſet it one place lower;Next you muſt 
Tabulate the diviſor; this being done you mult 
look along downe the lines of ſquares upon the 
Rods, what number there cometh neercit to the 


number of thoſe figures of the dividend, i{tand- | 


ing over thole of the diviſor, and being leſle 
then them, which being found, the figure upon 
the ledge of the Table, or trame,againit the end 
of that line of ſquares, mult be let in the quoti- 
ent for the firſt figure thereof ; then ſubſtraQ 
the number found upon the Rods,from the num- 
ber of the dividend itanding over the divilor, 
& ſet the remaine over them; then as in ordina- 
ry diviſion, remove the diviſor one place for- 
wards towards the right hand, & look upon the 
Rods againe, for the number that will neereſt 
rake away the number of the dividend ſtanding 
over the diviſor, and fo leave a remainer letle 
then the diviſor, the f1gure on the Iedge againſt 
that line of ſquares wherein you found your 


> Cage; 
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—— 


—— 


number, is the ſecond tigure for the quotient, | 
which being ſer downe , fubitrat the number 


found upon that line out of the number ſtanding 
over the diviſor , and fer the remainer over thc 
hc:d of the ſame. as 1m ordinary divition ; and 
lo you muſt proceed with all the reſt of rhe 
work; and not this,thyat it at apy time. the num- 
ber remaining, and itanding over the diviſor, be 
Ieffe then the 121d divitor or Tabulated number, 


lo 


» 
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ſo that you cannot take it out of them , then 
muſt you put a Cypher in the quotient, and pro- 
ceed as afore ; Severall Examples ſhall make 
all appeare plaine and eaſie for the underftand- 
ing of the Rule. 

Firſt take tor Example the number 589475. 
the number formerly produced in Mu'tiplicatis 
on, by the multiplying of 1615. by 365. and 
let it be required to be divided by the ſame 365. 
theretore ſet down 589475 the dividend, and 
under the three highelt tigures 5 89. thereof, 
wrire your diviſor 365. next Tabulate the divi- 
ſor 365. and then look upon the Rods what 
number there cometh neereſt unto 589. that part 
of the dividend ſtanding over the diviſor, and 
is lefle then ic, which you (hall ac tirſt ſight finde 
to be the very number it ſelte, 365. for the num- 
ber in the ſecond line of tquares is 730. which 
is greater then 589. and ſo cannot be taken out 
of it, theretore becaule the tigure againſt it on 
the ledge is but 1. you mult put 1. 1a rhe quoti- 
ent, and ſubitraR 365. trom 589. and there re- 
maineth 224, to ſet over 589. and chen cancell 
the 589. becauſe 1t 1s done with all. ihus have 
you tound the fir{t ftigure of the quotient, Now 
tor the ſecond {oure, look again over the Rods, 
down alons the lines of ſquares tor the num- 
ber that cometh neerelt the number 2244. and 
Is letfe then It, and you lhall tinds in the fixt line 
upon the Rods,this rumber 2190, which of any 
number upon the Rods letle then 2244. cometh 

ne © J9* 
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neereſt unto it, therefore put 6. in the quotient 
for the ſecond figure thereof; then ſet downe 
2190. under 2244. and ſubſtratt it there from, 
and there will remaine 54. tobe ſet over 44. 


2244-and the worke of the ſecond figure is end- 


Then for the third figure 


the two' loweſt figures of 2244. cancell the || ! 


ed, and the work will ſtand as in the Example, 


of the quotient , look firſt *34 _ 

upon the divittead, and there ? = 475 (1 
ſhall you fee that the figures 30) 

out of which the third figure ON 

of the quotient is to be taken, 2. 
15 547. Then look upon the ) ” (16 
Rods, what number there 30) 


cometh neereſt to it, and at 
firſt fight it will appear to be the firſt number, 
which is the diviſor it ſelfe, 36s. therefore put 
I. in the quotient for the third hgure of the 
Root, and ſubſtrat 365. from 547. and there 
remaineth 182. which fet over the head of 547. 
and cancell the ſame 547. and then is the work 
of the third figure ended. | 


3199 | 


: 
x 
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)er, 
put 
the 
ere 
47- | 
ork: 
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And now ſeeing there is I 
et one figure in the di- 5 

vidend {till uncancelled, 22482 

which is 5. therefore here 585475 ( 161 


' |, is yer one figure to come 365 
"into the quotient , now 2190 


this figure 5. with the laſt 365 


 remaincer 182, make 


1825. the number out of 1 


' which the fourth figure 1s 5 


to be taken. To finde 22482 

which fourth figure , take - 589475( 1615 

3 review over. the Rods 365 

for the number that com. 2190 

eth neereſt unto 1825. and 365 

is leſſe then it. In the fifr I825 

line of ſquares you ſhall finde the very number 
it ſelte, 1825. therefore put 5. in the quotient 
for the laſt figure thereof. And if you take 
1825. from 1825. there will nothing remaine, 
and ſo 1s the work finiſhed. Whereby it ap- 
pearcth, that in 589475. you may have 365. 
1615, times, and from hence we may learne 


| that Diviſion is a true and perfeR examination, 


And 


and certaine proofe of Multiplication , and 
likewiſe that Multiplication is the examination 
and proofe of Divitton. 

Example 2. Now on the contrary, let it be 
required to divide 589475. by 1615.that is, as 
much as to ſay, how many times 1615. are in 


| 589475. here the greater number 589475. is 


the 


-he dividend, and1G1s5. is the diviſor, being, as 
£ mult be,the leſſer number, therefore, as in the 
former Example, write down the dividend on 
a picce of paper, as here in this Example, and 
draw a quotient line, Then Tabulate 1615. the | 
diviſor, and then look over upon the lines of 
ſquares on the Rods, what number there will 
come neerelt to the foure tirſt figures of the di- 
vidend, 5+94. and withall 1s 
leſſe then them, ſo that be- 1049 
ing from them ſubſtracted, 589475 (3 
a remainder may be left lefſle 4845 
then the diviſor 1615. And 
you ſhall finde the number 
4845. which ſtandeth in the third line of 
ſquares, to be that number, thercfore put 3. in 
the quotient, and ſer 4845. under the foure firſt 
and highelt tigurcs of the dividend, 5834. and 
ſubſtract 4845. out of the ſame 5£9.4. and 
there remaineth 1049. which mult be {et over 
the head of 5894. and cancell the tame 5 $94. 
as in the preſent Example, and ſo is the work 
of the firſt figure of the quotient ended. | 
You ſce here are two figures in the dividend} 
uncancelled , and therefore two tigures more 
are to come 1nto the quotient; to hnde the next 
houre then, oblerve, that the remaige 10.49, 
and 7. the next figure of the dividend uncan- 
cclled, make, both being joined rogether, 
10447. out of Which you mult taxe the diviſor} 
1615, ſo often as may be , by looking along! 
down 


- 9690. the Sextuple of the diviſor 1615. 1s the 
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down the lines of ſquares upon the Rods, you 
ſhall perceive that in the fixt line of ſquares, 


very number, of all the numbers on the Rods, 
that being leſle then the number 10497. will yet 
necreſt take it away, lea- 

ving a remainder lefle then 80 

1615. the diviſor , there- 1049 

fore put 6G. 1n the quoti- 589475 (36 

ent, and write 9690. un- 4845 

der 10497. noting this al-= g69gy 

wayes , that you ſet the 

loweſt tigure of the number to be ſubſtraRted, 
direaly under the loweſt figure of the number 
out of which it 15 to be ſubltraRted, and the reſt 
in order towards the left hand , as here in this 
Example , where ſubſtrafting 9690. from 
10497. there remaineth 807. now SubſtraRi- 
on being made , and the figures cancelled, the 
work will {tand as in the Example, 

Paving ſtill one figure 

to bring, into the quotient, $0 

bchold , that the remaine - 1049 

807. and the 5, thit re- 580475 (365. 
maineth make $075. out- 4845 

of which the laſt ftirure ot 9690 

the quotient 15to be found. 8075 

Theretore proceed as be. 

fore. ſeeking amonvlt the lines of ſquares upon 
the Rods, tor ſuch a number as will come neer- 
elt to the number $075. In the fift line, againſt 
the 
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the figure 5. you (hall tinde the very number it | 


ſelfe 8075. therefore pur 5. in the quotient for 
the third and laſt figure of the Roote, and if 
you Wrice 8075, under 8075. above, and com- 
Pare them together, you thall ſee no difference, 


and therefore upon Subltration there will be | 


no remainer ; Thus is the work finithed , and 
the quotient is 365. {hewing that 1615 1s had 
Juſt 365. times in 589475. the dividend. 

For a third Example, let this number 861094, 
be a number given to be divided by 432. Here 
as before, Tabulate the diviſor 432. and write 
the dividend 861094. ina paper, as in the Ex. 
ample annexed. Now con(ider that there 
be three figures in the diviſor , and that they 
may be taken out of 861. the three firſt figures 
of the dividend, and further you may ſce they 
can be had but once, for the ſecond number ups 


on the Rods is $64. which is greater then £61. | 
and therefore cannot be taken out of it, put 1. | 


then in the quotient , and 

ſubſtrat that number 432. 429 

from 861. and there reſtceth $61094 (1 
429. to be ſet over head of 432 

the ſame 861. This 429. with 

the o. adjoyned make 4290. 


out of which the ſecond hgure of the quotient | 


is to be ſought for ; to doe which, ſeek out up- 
on the Rods the number that necre{t cometh 


unto, but is leſſe then the ſame 4290. which | 


you ſhall finde to be the number 3888. in the 


a — 


| 
| 


ninth | 


— 


' the ninth line of ſ{quares upon the Rods, there- 


fore put 9. in the quotient, for the ſecond ft- 
cure thereof, and ſet 3888. under 4290, make- 
ing SubſtraRion , and cancelling 4290, ſetting 


the remainder 4032, over 


| head,and the work of the ſc- 


cond figure of the quotient 
Sat an end, this remainer 
402. with the 9. in the next 
place uncancelled, adjoyned 
ro it, makes 4029. in which 
the third figure for the quott- 
ent 15 to be ſought out. 

For this third figure, ſearch 
over the Rods for ſuch a 


\\ number as cometh neereſt 
' unto, and 1s leſſe then that 


number 4029. and it will be 
found to be that in the ninth 


40 
4292 
861024 (19 
432 
3888 


1 
404 
42921 
861094 (199 
432 
3888 
Z33S$ 


line, 2:2, 3888. put therefore g. in the quotient 
forthe thirc! tigure thereof, and ſubſtract 3888. 
trom 4029. and there remaineth 14t. Now this 
I{1. With the 4. that is yet uncancelled of the 
ME , 

avidend, makes 1414. Now to pet the fourth 
and laſt f1;ure into the quotient , aske your vo- 
cables once againe for a number that will come 


necreſt unto 1414. and be leſſe then it, and they 
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> 
will readily anſwer you, 


that you mult take 1296. wha 

the number 1n their third ---. 

line of ſquarcs , and ſub- py -x (1 _11$ 
ſtrat it from your num- , <a 993 432 
ber 1414. which bcing =_ | 
done, your remainer will : __ | 
be 118. and becauſe you ? bd 


found your number in the 
third line of ſquares, you are to put 3. in the] 
quoticnt for the fourth and laſt figure thereof, 
Laſtly, ſet the remainer 118. overa line for the 
numerator of a fraction, and the diviſor 432. 
beneath the line for the denominator, and your 


diviſion is ended , the quotient being 1993 


13 and ſ{tandeth as you ſee in the Example. 

When you have a fraQtion as here you have, 
and would have the trueſt eſtimate and value 
thereof, then the beſt and eaſieſt way is co work 
it out by the Rules of decimall Arithmerick,] 
which is thus done, Adde one,two, or three Cy. 
phers, or more if you will, unto the Remainder 
and then continue the work as if it were whole 
numbers, when you have done you will have fo 
many fraRtion figures, as you added Cyphers 
whoſe denominator will be a unite with ſo mx 
ny Cyphers as you have fration hgures ; If you 
adde one Cypher you ſhall have a fraction 11 
the tenth parts of an unite, or, which 1s all one, 
in Primes; if you adde two Cyphers, then (hal! 
your fraRion be in the hundred parts of ar 
unite, 
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| unite, or in Primes, and ſeconds ; If you adde 
three Cyphers , you ſhall have your fration in 
the 1000. parts of an unite, or in Primes , ſe- 
1 fecconds, and thirds. In this Example we will 
adde three Cyphers to 118. the Remainder,and 
' then it will be 118000. and we will continue 
| the diviſion to finde out thoſe three fration ft- 
eures, in roome and ſtead of them old ones. 
The Rods continuing Ta- 


the] bulated as they were, feek 4316 
eot;! our on them , for ſuch a 118000 (2 
the number as will come neereſt $64 
432. unto 1180. which you will 
Your} finde, will be 864. 1n the ſe- 
993 cond line upon the Rods, 
| therefore put 2. 1n the quo- 13 
"aVe,' tient, and fſubſtrat $64. 3166 
alu! from 1150. and the remaine n$000 (27 
voſk js316 which with the next $64. 
CK, 0.15 Z160. then look againe 3024 
Cy} for a number that will come 
1der; reereſt UNLO 3 160. and that 
hok| you ſhall have delivered unto you in the ſeventh 
ve 10. line of (quarcs, and 15 3024. therefore put 7. 
hers, in the quotient for the ſecond fraction hgure, 
mz and (ubltract 3024. from 3160. and you will 


yoL leave 136.this bung ſet over 3160.and that can- 


n I. celled,it will appeare preſently that the 136.and 
ge the 0. that 15 lett uncancelled, make 1360. now 
{11al: 


ſeek 
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ſeek upon the Rods againe, 13 

what number wil come neer- 31664 

eſt unto 1360. and be yet 118000 (273, 
leſſe then it;In the third ine 854 

you have the number 1296. 3024 

which is the number that 1296 


will ſerve the curne, then put 


3 in the quotient for the third fraQtion figure; 


next ſet 1296. under 1364. and ſubſtra it 
thercfrom,and you will have 64 remaining. Thus 
have you three fraftion figures in the quo- 
tient , viz. 373. and doc fignihe 273 
parts of 1c00. fo that the quotient frat 
on that before was ;;' is now ,*7;, and beinp 
adjoyned to the quotient of the whole parts 
fore found, maketh it 1993. ,3 That is to ſay, 
1993. and 2. tenth parts, 7. hundred parts,and 
3- thouſand parts. Or according to Simun 
Stevens, 2. primes, 7. ſeconds, and 3. thirds; 
Or more briefly thus, 2.' 7.* 3. Or elſe thus, 
2. 7" 3." and the whole quotient 1s 1993, 
2' 7 3." The like isto be obſerved in any 0- 
ther diviſion where there 1s a remainder left; 
Diligent praftice inthis Art, as in all others, 


bringeth perfeRtion. Thoſe that delire a full and] ; 


through inſtruRtion 1n the Art of Arichmetick, 


may read M-. 1ingats Book of Naturall and 


Artificiall Arithmertick, as alſo Records ground 
of Arts, Taps pathway to knowledge , and 
7ohn/ons Arithmetick, wherein they may have 
abundant fatisfaRtion, If in any thing I am to 
tedious, 


| 
| 
x 
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t1Ck, 
and 
und 
and 
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tedious, as ſome may happily thinke me to be , 


it is, becauſe I-would bc plaine, for I had ra- 
ther be too plaine, then any whit obſcure, 
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CHAP VE 
of the Extraction of Roots, 


1. The Deſcription of the Lamina and the fabrick 
thereof. 


N Extraction of the Square and Cube Roote 
by the Rods, the Lamina mentioned in the 
firſt Chapter isto be uſca ; This Lamina is a 
piece of wood, or of ſuch other ſubſtance as 


|| the Rods are made of, and of cquall length 


with the Rods, and the breadth thereof is about 
the breadth of three of the Rods layed cloſe 
together ; Upon one (ide are inſcribed Num- 
bers concerning only the Extraction of the 
Square Root, under the letter S$. On the other 


ide are inſcribed figures concerning only the 


Extraction of the Cube Root, and noted with 


'F this letrer C. The breadth of this Lamina, on 


both the [tdes,is divided into three parts or Col- 
lumns , by lines drawn through the length ther« 


| of: And the length of this Lamina is divided 
into nine equall parts, as the Rods are; and upon 


that {fide of the Lamina that 1s for the Square 
Root, in thole nine diviſions, in the Column 
next the right hand arc inſcribed the nine digits, 
1.2. 3.4.5.6. 7.8.9. Inthe middle Column 
are the duples of their nine digits, as 2. 4. 6. 8. 

IO, 
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ſeek upon the Rods againe, 13 tedi 
what number wil come neer- 31664 it is 


eſt unto 1360. and be yet 118000 (273: ther 
lefſe then it;In the third line 854 
you have the number 1296. 3024 
which is the number that 1296 
will ſerve the turne, then put _ 
3. in the quotient for the third fraRtion figure 
next ſet 1296. under 1364. and ſubſtraR i 
therefrom,and you will have 64 remaining. Thi 
have you three fraftion figures in the quo: 
tient , viz» 273. and doe fignifie 273 
parts of 1000. fo that the quotient frafti 
on that before was 3! is now ,37; and being®. 
adjoyned to the quotient of the whole parts 
fore found, maketh it 1993. ,3Z That is to faj the 
1993. and 2, tenth parts, 7. hundred parts,an{ [- 
3. thouſand parts. Or according to Simaj,*** 
" Stevens, 2. primes, 7. ſeconds, and 3. thirds - 
Or more briefly thus, 2." 7.* 3. Or elſe thu = 
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2." 7" 3.” and the whole quotient is 199 th 

2' 7" 3." Thelikeisto be obſerved in any « we" 
ther diviſion where there is a remainder left oth 
Diligent praRtice inthis Art, as in all other c: 
bringeth perfeRtion. Thoſe that deſire a full and” * 
through inſtruQion in the Art of Arichmetick]'\*® 
may read M'. 1ingats Book of Naturall and}, 
Artificiall Arithmerick, as alſo Records ground on 
of Arts, Taps pathway to knowledge , and\** 
7ohnſons Arichmetick, wherein they may hag,” * 
abundant fatisfaRiion, If in any thing I am tq** © 


tedious 


lumr 
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tedious, as ſome may happily thinke me to be , 
it is, becauſe I would be plaine, for 1 had ra- 
» {ther be too plaine, then any whit obſcure. 


- CHAP. VI. 
of the Extraition of Roots. 


1. The Deſcription of the Lamina and the fabrick 
ure; thereof. 


Tha N ExtraQtion of the Square and Cube Roote 
by the Rods, the Lamina mentioned in the 
27 firſt Chapter isto be uſed ; This Lamina is a 
a&piece of wood, or of ſuch other ſubſtance as 
eine Rods are made of, and of equall length 
'« with the Rods, and the breadth thereof is about 
ſa the breadth of three of the Rods layed cloſe 
 ,ytogether ; Upon one fide are inſcribed Num- 
- \bers concerning only the Extraftion of the 
__ Root, under the letter $. On the other 
ide are inſcribed figures. concerning only the 
29 ExtraRtion of the Cube Root, and noted with 
4 this letter C. The breadth of this Lamina, on 
cF[2th the (ides,is divided into three parts or Col- 
lumns , by lines drawn through the length ther 
of: And the length of this Lamina is divided 
into nine equall parts, asthe Rodsare; and upon 
that ſide of the Lamina that is for the Square 


jRoot , in thoſe nine diviſions, in the Column 


208 
rds 
thu! 


1ers. 
{ 
| 


; x 


tick 


2 next the right hand are inſcribed the nine digits, 
ave” 2: 3:4- 5: 6. 7. 8.9. Inthe middle Column 
1 re the duples of thele nine digits, as 2. 4. 6. 8. 


Ous I 0, 
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IO. T2. 14. 16, 18, The nine parts of the third $qu: 
Column are crofſed with Diagonall lines,as the] {jd 
Rodsarezand in that Column are inſcribed the] fg; 
ſquares of theſe nine digits, that is their pro-| gnly 
duds, they being multiplied by themſelves, each] ing 
one ſeverally, as 1. 4.9.16. 25. 36. 49 64. 81, priv 
Upon the other ſide or face of this Lamina, in 
that firſt Column next. the right hand , are in- 
ſcribed the nine digits, as was on the other ſide. 
In the middle Column are the ſquares of thok 
nine digits inſcribed ; In that Column next the 
left hand, the nine diviſions are alſo divided by 
Diagonall lines, as that on the other (ide was; 
And therein are inſcribed the Cubes of thoſ 
nine digits, that is, the ſquare of the digit mul 
tiplied againe by that digit it ſelfe,as 1.8. 27.64 
125. 216. 343. 512, 729, But for a full deſcrip: 
tion of this Lamina , behold the forme thereo 
which will inſtru you better then ma 
words. 

| The two faces of this Lamina doe repreſe 
the ordinary Tadle of Squares and Cubes, ma 
to the nine digits, and by the ordinary Arithme 
ticall working by the Pen, is required to be lea: 


ned by heart, for the more ready proceeding it} 
the work of Extraftions, but by our Rods weq |. 
need no ſuch charge of memory, and herein th 
excellency of the Rods will appeare ; But 0 
Roots, or Rooted numbers , we will medd tiply 
with no more, but only the Square and Cube, ſquaz 
being only the moſt uſefull, As for ſquard jintQ 


Squar 


3 #4 Cy 
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urd Squares, Surlolids, and many more, they come 
the] ejdomein uſe-; for my part I never had occaſion 
the! for any more then the Square and Cube, ſave 
ro-| only for triall of ſome experiments, and work. 
ach] ing of ſome Concluſions Mathemaricall, for my 
81| private inſtruRtion and recreation. 


in} The Extraction of the Square Roote defined. 


ide es extract the ſquare Root of any number 
given, is to finde ſuch a number, as being 
theſ nalriplied by it ſelf , producer againe thar firſt 
by Sven number ; as in Diviſion, the Diviſor and 
'S;] quotient multiplyed together, produceth the di- 
WE yidend;even ſo here,the Root and number found 
bl being multiplyed by it ſelf, produceth again that 
64] number firſt given. And ſo Rams defineth a Qua- 
drat to be a number multiplyed by it ſelfe. 
What the ExtraRion of the Square Root is, 
ay may appeare by this Diagram, for having a great 
Square given,conliſting of 36 little ſquares, &the 
h {1de, or Root thereof re- 
G quired, that is, what num- 
ber of little ſquares mul- 
| tiplyed by themſelves will 
6 CEOOES 6 produce the fame great 
ſquare , the figure ſhew- 
_ eth it to bee 6, little 
"* ſquares, for 6. being mul- 
dn tiplyed by 6. is 36. As if you have 36. litcle 
-» 4 ſquares of a foot ſquare a piece, and lay them 
9 into 6, rankes or rowes, by 6. in a rank, there 
a D q will 
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will be produced a great ſquare of 5. littk 
ſquares of aſide every way , and thoſe 6. littl 


Square numbers are cither ſingle, ſuch as are 
the produRts of the nine digits, being multilpy. 
ed by themſelves,and are all exprefſed upon the 
Lamina; Or elſe compound,which are ſuch as are 
produced by multiplying any number of many 
places by it ſelfe. The leaſt compound number 
that 1s, is x00. and is produced by multiplyin 

of 10. by it ſelfe , but the greateſt wm 
number, no man I thinke is ableto expreſle. 


The Extraition of the Cube Root defined. 


right angled Parallele pipedum of equal 
ſides, and thoſe ſides 12. his ſolid angles 8. and 
the plaine angles 24. 

The Extraction of the Cube Root , by Mr. 
Winzate is defined to be ſuch a Rule, by which 
having a number given,we can finde out another 
number, which being multiplyed by.it ſelfe firſt, 
and then by his produc, will produce the. num- 
ber firſt-given. 

In- the Extraction of the Cube Root, the 


ſquares upon-one ſide are ſaid to be the Root... | 


- A Cubeby Peter Ramws is defined to: be il 


number given is alwayes conceived, and. under- 
ſtood to be a certaine number of little Cube: 
comprehended within one intire great Cube, 
and the C ube Root required, is the number of 
litcle Cubes in the (ide, or edge of- that great 
Cube; 


Rabdolo*14. Fl 
Cube; As if you take 6.4. little Cubes, as dice, 
(for your dice are perfe& lirtle Cubes, ) and lay 


them'in' 8. rowesor rankes cloſe together, by 
8: in aranke, and you ſhall have a ſquare, con- 


| taining 64. Cubes, whoſe fide is 8. Cubes every 


way; nowif upon theſe 64, Cubes you lay 
Eight ſuch laynes of Cubes, of 64. ina layne,you 
ſhall raiſe , or produce a great Cube, that will 
comprehend 512, of thoſe little Cubes; There- 
fore 5 12. 1s faid to be a Cnbe number, and 8. is 
his Cubick Root , becauſe 8. Cubes be in the 
ide or edge of the ſame great Cube. 

Of Cubick numbers, ſome he ſingle, and ſome 
be compound ; A ſingle Cube number is ſuch a 


. number as hath for his Root bur only one fingle 


figure or digit, and is alwayes lefſe then r000. 
and they be all inſcribed upon the Lamina, as 
343. isa ſingle Cube number, becauſe his Root 
is 7. conſiſting but of one figure ; A compound 


'| Cube number, 1s ſuch a number as hach for his 


Root ſuch a number, as conftiſteth of more fi- 
gures then one, as 1728. is a compound Cube 
number, becauſe his Root is 12. conſiſting of 
two figures. 


CHAP, VII. 
The Extraction of the Square Root. 


"O cxtraRX the Square Root of any number, 
'you mult firlt prepareir, that is, ſer downe 
D 2 the 
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the number on a paper, then under the firſt and 
loweſt figure next the right hand, make a point 
with your pen, and under the third figure make 
another, under the fifth another point, and fo 


forth, under every ſecond figure of the numbee | 


make a point , alwayecs leaving between each 
point one figure unpointed, according to the or- 
dinary Rule by the pen; this being done , you 
ſhall ſee how many figures will be in the Root, 
for ſo many points as you have, ſo many figures 
{hall you bring into the quotient for the ſquare 
Root, of the number given ; next draw a quoti- 
ent line,as in Diviſion , and your number is rea- 
dy prepared for Operation, and willſtand as in | 
the Example following, where the number gj-, 
venis 119025. and the Root ſquare thereof is 
required , this number being ſet, and pointed,as 
afore is ſhewed, you may perceive that the Root 
thereof wiil be of three figures , becauſe there 
be three points under the number 

given, the two figures belonging 119025( 
to the higheſt point next the leftr * + © 
hand are 11, the two figures be- 

longing to the ſecond point are go. ard the 
two fizures belonging to the third point are 25, 
and the figures for the Root anſ{werable to thoſe 
ſeverall points are to be found by the Rods, as 
followeth. 

Take the frame, the Rods, and Lamina, and 
lay them before yov ; and firlt place the Lamina 
in the frame next to the left hand ledge, with 
' that 
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that ſide upwards whereupon are the inſcripti* 
ons belonging to the ſquare Root, and marked 
at the top with the Letrer S. then conſider what 
is the greatelt ſquare number in 11. the figures 


belonging to the firſt point ; The Lamina pre- 


ſently ſheweth you that the greateſt ſquare nit- 

berin 11. is9-& his Rootis 3.for 3.times 3 is 9. 

therefore put 3. inthe quotient for the firſt fi- 
ure of the Root, then ſet, 9. under the 11. and 

ſtrat it therefrom,and there 

will remaine 2. this 2. ſet over 2 

11. andcancell the 11. as you 119025(3 

uſe to doe in Diviſion, and ſo «+ + © 

you have gained the firſt figure 9 


} of the Root, and the worke 


will ſtand as in this Example. 

Having the firſt figure of the Root, to get the 
ſecond , and ſoall the reſt in order, you muſt 
proceed in this manner ; duple the Root found, 
which duple place, or Tabulate upon the Rods 
between the Lamina and the ledge of the frame; 
As in this example, the duple of 3. the Root 
found is 6. therefore place a Rod that hath in 
histop or upper ſquare 6. between the ledge 
and the Lamina ; Then look upon your number 
given, what figures, or number it is that belong- 
eth unto the ſecond point , which you ſhall fee 
will be 290. in this our Example; Then turne 
your eye to the Lamina and Rod now Tabu- 
lated, and ſearch thereupon what number will 
( being leſle yet) come necreſt unto 290. the 

D 3 number 


2, a - 


' ber out of which SubſtraRion is to be made, as 


7 —  — 0910. 


number out of which the ſceond figure of the 


Root isto bee found, And there you may'ſoon 
ſee itis the number 256. which of any. number 


upon the Rods, lefle then 290. cometh neereſt 


thereunto, for the next greater number upon]. 


the Rods, above 256. 1s 325. which js greater 
then 290. and therefore-cannot be taken out of 
ic; bur 256. 1s the only number to worke with- 
all, againſt which,on the ledge, and Lamina,is 
this figure 4. this 4. mult you put in the quotient 
for the ſecond figure of the 

Root , and then ſubſtrack 234 

256. out of that 290, and 119025 (34 
there will reſt 34. this 34, * * *© 

{ct over the 290 in its due 9 | 
place, and cancell the 290. 256 

and the worke will ſtand as 

in the example; If you pleaſe, you may write 
your numbers to be ſubſtracted, under the num- 


I have done here in this Example, for inſtruc. 
on fake , or you may omit that if you pleaſe, 
being you have them before you upon the Rods, 

And now for the.third figure of the Root, 
looke upon the number given , and there you 
ſhall ſee that the Remainder 34. with the two 
figures 25.ſtil uncaticelled, belonging to the third 
point, being all joyned together, make 3425. 
Out of which the third figure of the Root is to 


be extraRted ; To finde our what this third figure 
ſhall be, duple the Root found already , which 
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/ ber it ſelf 3425. that belong- 


(40490214. 


is thus done very readily ; Take forth a Rod that 


on his top Square hath 8. the duple of 4. the 
figure laſt found , and this Rod put into the 
frame between the Lamina and the Rod that is 
already Tabulated ; This being done, you have 
no more to doe, but to looke over the Rods 
and Lamina for ſuch a number, as will come 
neereſt unto the number 3425. that belongeth 
to the third point, and is lefle then it, and the 
fgure that you ſee againſt that number ſo found, 

ut in the quotient for the third figure of the 
| __ - Thus —_ upon 
the Rods , you ſhall at the 
firſt ſight finde the very num- OY (345 
cth to the third point, in the - 6 
fifth line of ſquares , againſt 5 # 
the figure 5. therefore put 5. 345 
in the quotient for the third figure of the Root, 
and if you ſubſtrakt 3425. the number now 
found from 3425.that number belonging to the 
third point, there will be no remainder, ſo is 
the worke done,and the number given, 119025. 
is a perfect ſquare number, and the ſquare Root 
thereof is 345. which was the thing required to 
be found. 

Now if you multiply this 345. by ir ſelfe, it 

produceth 119025. the firſt given number,which 
proveth the worke to be truly wrought;for note 


| this evermore,, that for proofe of the Extra- 
| ling the ſquare Root , you muſt multiply the 
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Root found by it ſelfe, ( to the prodnAd adding 
the Remaine, if any be) and the totall will pro. 
duce the firſt number given, if the work be truly 
wrought, otherwaies not. 

For a 2*.Example,let there be given this number 
117716237694.and the Root thereof required; 
Now to performe the worke, firſt write downe 
the number, and then prepare it with poins 


and a quotient line, as you were inſtrued be. | 
fore in the former Example ; This being done, | 


the number will appeare 


221 as here you ſee , in this | 
117716237694. (34 Example ; Now in 11, 
+ <4 4. the figures belonging to 
9 the higheſt point , the 
256 greateſt ſquare number 


159. whoſe Roote is 3, 

and 2, remaineth to be 
f-r over head ; Now for the ſecond figure of the 
Root, Tabulate the duple of the Root found, 
and that 15 no more to doe, but to place a Rod 
that hath 6. the duple of 3. the Root found, in 
his top ſquare, berween the Lamina and the 
Ledge, and on the left hand of the Lamina, the 
_ faid Lamina being Tabulated with that face up- 
ward, that is, forthe ſquare Root ; then ſeeing 


that the number belonging to the ſecond point, | 


out of which the ſecond figure is to be extrac- 
ed, is in this Example 277. therefore ſearch up- 
on your Tabulated Rod and Lamina for ſuch a 
nymber, as will come neereſt to that 277, which 
you 
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you ſhall quickly finde to be 256. and right a- 


«| gainſt it,on the right hand Column of the Lami- 


nz is the figure 4.therefore put 4.in the quotient 
for the 25. tigure of the Roor, and ſubſtrat 256. 
from 277. and ſet the remainder 31, over the 
head of it, and alſo cancell the 277. and ſo have 
you done with your ſecond point. 

And now for the third figure of the Root, 


' obſerve , that the 31 remaining with the other 
| 16.the two figures uncancelled belonging to the 


third point, being joyned together, make 2116. 


- out of which the ſame third figure is to be ex- 


traced ; to performe which worke, take a Rod 
that carrieth in his upper ſquare the figure 8. the 
duple of 4. the figure laſt found , and put thar 
Rod into the frame between the Lamina and 
the other Rod before Tabulated, then look for 
the nuber upon thoſe 

two Rods, and La- 

22167 mina that will 
117716237694 ( 3430 neereſt take away 
9 © WO ER 2116.the number be- 


9 EY longing to that third 
256 point,and at firſt ſight 
2049 you ſhall finde that 


the next number lef- 

ſer then 2116. is 2049. and his figure for the 
quotient 3. therefore put 3. in the quotient,for 
the third figure of the Root, and ſubitrat 2049. 
from his reſpeRive number 2116. and there re- 
maineth 67. to ſet over head , this being done, 
Ds and 


t 


PL 


Kabdologia. 
and the 2116 being cancelled , you have done 


with the third point , and third figure, and are 
to proceed to the fourth. 


& 


Where firſt you ſee that the 67. laſt remaining, 


with the 23. make 6723. the figures belonging 
to the fourth point, whereout you muſt extraQq 
the fourth figure of the Root. Therefore goe on 
as before, taking ſuch a Rod,as in its top ſquare 
hath 6. the duple of 3. the figure laſt found, and 
Tabulate it between the Lamina, and the other 
Rods, and then ſeek what number there can be 


found, that will be lefſe then 6723. but at the 


very firſt fight you ſhall ſee no number upon the 
Rods ſo ſmall as that 6723. for the very firſt 


number againſt 1. is 6861. which is greater then 


6723. and therefore 

5 cannot be taken out 
221674895 _ of ir, ſo that here you 
117716237694 (34309 can put no figure in 
3 the quotient, but muſt 


9 fupply the place with 
256 a Cypher , therefore 
2043 put a o, in the quott- 
617481 ent, for the fourth fi- 


oure of the Root, all 
the reſt of the num- 
ber ſtanding as it did ; Now to the next point, 
| which 1s the fifth, you have chis number belong- 
| ing 672376, whereout the fifth figure of the 
| Root is to be found. Now here, in regard your 
| laſt figure of che Root found is a 0. you muſt e- 
| ver 
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verin ſuch a caſe (in ſtead of putting a Rod,that 
hath the duple of the figure found in his top 
{quare,) you muſt take ſuch a Rod as upon one 


of his faces, carrieth only Cyphers, and Tabu- 


late it between the Lamina and the other Rods 
already Tabulated ; This being done, queſtion 
the Rods,what number you muſt take from that 
number 672376. or what number it is there, 
that being leſſe then 672376. yet cometh neer- 
eſt unto it ; and alſo what the figure ſhall be that 
you muſt put inthe quotient for the reſpeRive 


| figure of the Root;lhe Rods will ſuddenly re- 


ſolve you, that their greateſt number leſle then 


672376. is617481. and its reſpeRive figure, for 


the Root is 9- therefore put 9. in the quotient 
for the fifth figure of the Root, then if you will 
write 617481 under 672376, and make ſubſtra= 
Rion,your remainder wil be 54895.which joyn- 
ed to the 94. the two laſt figures of the number 
]iven, make 5489594. for the number our of 
which the (ixt and laſt figure is to be found. 

To finde this (ixt figure, you muſt Tabulate up- 
on the Rods the duple of the figure laſt found 


between 


ut 
" Fg 
oy 
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Yetween the Lamina , and theRods already | ; 


5 | Tabulated ; but 
22167489590 here,becauſe the |. 
1177162 37694(343098;,3 duple of 9. is 
a 18.conſiſting of 
9 two figures , 
256 therefore this 
2049 18. cannot be 
6174891 Tabulated upon 
5489504 one Rod,as be- 


before we did 
uſe to doe , when the duple was contained 
of but one figure, now in this caſe, ( and 
ſo of all the like ) Firſt, Tabulate a Rod 
bearing 8. in its top ſquare, between. the Rods 


formerly Tabulated,and the Lamina, and next 


ro the Lamina, then for the unite 1. being the 
higheſt figure of the 18. you muft Tabulate that 
upon the laſt and loweſt Rod , formerly Tabu- 
lated , which is done by encreaſing the figure in 
*ts top ſquare one unite more then it was be- 
fore; ſo here the laſt Rod before Tabulated, 
carrying only o. either turne it, or elſe take it as 
way , and place ſuch a face of thatRod, or of 
ſome other,thathath in his upper ſquare the unite 
I.in roome and ſtead of that face, with Cy. 
phers, ſo is your number 18. the duple of 9. Ta. 
bulated, this done, looke over the Rods, for 4 
number that will come neercſt unto 54895 gg, 
in the Eight line is this number 5489504. and 
ts reſpective figure forthe Root 8, this 8, pur 


1nto 
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 fnatothe quotient, and Subſtraſtion being made 
as is uſed ro be done, there will remain 90. and 
ſois your whole work ended, and the ſquare 
Root of 117716237694. is 343098. if you mul. | 


tiplie this Root by it ſelf, and to that produ 
adde the 90. that remaineth, you ſhall produce 
again the firſt number given, which argueth that 
the work is truly wrought. 

But now when any thing remaineth, the Ex- 
traction being ended, as here it doth, make a 
fraQion of that remainder as you do in Diviſion, 
inthis manner, Set the nnmber ſo remaining 
after the ExtraQion is ended, over a line for 
Numerator, and for the Denominator, ſet the 
duple of the whole Root found, with one added 
thereunto, as here in this example g0.remaineth; 
this 90. Put over a line for the Numerator of the 
fraQion, then double 343098. the Root, and it 
is 686196. to which adde one unite, and then 
it will be 686197. this ſet down under the line 
for Denominator to the fraction, and then the 
true Root ſquare of the number given will be 
343098437 and will ſtand as in the example : 
This is the vulgar , and ordinary way to make a 
fration of the remainder, 

But the beſt and moſt certain way to attain 
unto the true value of the fraRion remaining, & 
that to by the Rods very eaſte and ſpeedie, is to 
adde two, four, oriix Cyphers to the remainder, 
and continue the work of Extration , and 
then your fraQtion will be in primes, ſeconds, 


thirds, 
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thirds, ee. that is in 10 parts, 100 parts, and 
x 000 parts, in the ſame manner as in diviſion; 


for note, that for every two Cyphers that be. 


added or adjoyned to the number given, you 


ſhall haye one fraRionall figure in the "—_— 


which will repreſent the fraftion in Decimall 
parts of an unite, we will adde 6.Cyphers to the 
remainder in this our laſt example, and it will 
then be 90000000. and then we will continue 
the work, therefore Tabulate 16, the dnple of 8, 
the figure laſt found, which to do, put a Rod 
that carricth 6. the loweſt figure of 16. next the 
Lamina, between it and the Rods afore Tabula- 
ted, and then inſtead of that Rod laſt in place 


next the Lamina, put another Rod that hath in 


his upper ſquare one unite more then thar, as 
here,change the Rod from 8. to 9. and the Rods 
are Tabulated, and you are now to look out a 
number that will neereſt rake away 9000. the 
number belonging to the firſt fration point, but 
the Rods give you none ſo ſmall, therefore put a 
0. in the quorient for the firſt figure of the fra- 
Qion, _ becauſe there is no more to do about 
this firſt figure, youare next to Tabulate a Rod 
with Cyphers next the Lamina, and then ſee for 
anumber that will come neereſt unto 990000, 


the number belonging to the ſecond point of | 


the fraftion,-but yet you ſhall have none upon 
the Rods ſo ſmall, therefore put another o. in 
the quotient for the ſecond fraftion figure:again, 
Tabulate a Rod with 0. next the Lamina, and 
you 
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you ſhall yet againe finde no number on the 
Rodsſo ſmall as 90000000. the number belong- 


| ingrothe third point, therefore put a third cy- 


pher in the quotient for the third figure thereof. 
Thus have you done with yourthree points of 


 Cyphers, which you firſt added, but becauſe you 


are reſolved to pet atleaſt one fraQtion Figure, 
therefore add Two Cyphers more to the remain- 
der, making it 9000000000. and alſo Tabulate - 
aRod with o. next to the Lamina, and thea ſee 
if you can finde a number little enough upon the 
Rods, And now here at laſt you ſhall tinde, one 
fignificative figure in the quotient of your Frafti=: 
on, for the number now belonging to the 


] Fourth FraQtion point is 9000000000, confilt- 


ing of 10. places of Figures, And the number 
tabulated is alſo now become to be of 10. places, 
and withall the higheſt figures lefle then the 
higheſt figures ofthat number which belongeth 
to that fourth point, therefore ſeeke upon the 
Rods for a num- 
ber kefle then thar 


2138039996 
9000000000. and 

tad tant (0802. ut you ſhall have 
in the ſecond line v 

6861960c04 on the Rods, = 


it is 6861960004. 
whoſe reſpeAive figure for the roote is 2. now 
ſubſtraRion being made, there will remaine 
2138039996. Thus have you gotten one fipure 
to the quotient of your fraction, and thar in 

| the 
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- the fourth place Deſcending, and may be thus 
expreſſed fraction-wiſe ,3z3;. or thus, ....3 ſigni- 


fying 2. parts of to000. of an Unite, for note | 


that ſo many fraRionall points as you bring into 

the quotient to produce a new numerator, the 
Denominator is alwaies an Unite, with as many 
Cyphers as you have made fraRtionall figures, 
This =_ found _ 

| on Joyned to the whole 

343095 wm —_ of the Roote 
found,will ſtand as here 

in the example ; Or 

elſe without a Denomi- 

343098.0002, nator, thus, which is all 
one with that other;Or 

* 2 3 , elſerhus,according to 

343998. 's 4, - WE . = WM Simon Stevens, and ls 
thus to be read 343098 

0. primes, o. ſeconds, o. thirds, 2. fourths. Theſe 
Examples might be ſufficient to ſhew the excel- 
lent uſe of the Rods in ExtraRting the ſquare 
Root of any number ; but yet to ſhew the more 
variety of works, take one example more, and if 
in any thing I be thought too tedious, know, 
that it is out of a deſire to plainneſſe,even of ſuch 
a plainneſle as is anſwerable to that of the Rods. 
Let there be given this number 97419256.and 
the ſquare Root thereof required, Write down 
the number, and prepare it with points under 
| each ſecond figure, and a quotient Line, and 
| then-proceed as before, and firſt looke upon 

| the 
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the Lamina, what is the greateſt ſquare number 
there, that can be had out of 97. the two figures 


| belonging to the firſt and higheſt point, the La- 


mina ſheweth that it is 81, whoſe Root is 9. 
put this 9. in the quotient for the firſt figure 
thereof, and then ſubſtrat 81. from 97. and 
that 97. cancell,the remaine is 16. for the ſecond 
figure, Tabulate 18. the Duple of 9. upon two 
Rods, between the Lamina and the Ledge, and 
then upon thoſe two Rods and Lamina ſeeke 
out the number that comes neereſt to 1641. the 
number to the ſecond point belonging, and that 
you ſhall finde to be the number 1504. and his 
reſpeRive figure for the Roote 8. which being 
put into the quotient, and ſubſtraRtion made, 
according to the inſtructions afore delivered,the 
number remaining to the Third point will be 
13792, and to finde out his proper figure for the 
Root, Tabulate 16. the Duple of the 8. laſt 


- | found, in this manner, place a Rod that carri- 


ethin his top ſquare the figure 6. betwixt the 
Lamina and the former Rods, and increaſe the 
former lowermoſt Rod one unite, by changing 
it from 8.co 9.then ſhall you ſee the number up- 


I on the Rods nee- 
163723 reſt unto "OD 
15236 15 13769. 1n the 

9 1419 256 (9 $7054 f—__ line, and 
$7 : after SubſtraQio 
150 made, there will 
4 relt 23, making 
13769 the 
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the mumber for the leaſt point robe. 2356. noy |. 
ro find the reſpeRive figure of thar fourth point, |. 


Tabulate 14. the duple of 7. as before you were: 
inſtraced, and then you ſhall fee: at the very firſt, 
that no-number upon the Rods is ſo ſmall a 
that 2356. the-number belonging to the laſt 
point, therefore put o. into the quotient for the 
laſt figure of the Root, and ſo have you ended 


the work, for the whole part of the Root | 1 


ſought for , which in this Example appeareth 
to bee 9870. and the Remainder 2 356 


But now to make a Fraction of this Remain |; 


er, as you were before (hewed , ſer the 
fame 2356. over a line, at the end of the 


whole part of the Root found 987% }i 
and then duple the Root found. and to]. 
that duple adde one unite, and the totall]- 


will bee 19741. which ſet under the line 
for Denominator, and then the whole work 
is finiſhed, and the true Root found an- 
ſwering the demand is 9870 ,23; and ſtandeth 
aSin the example it appeareth. 

But if you: defire to be yet more exaR, and 
would have the trueſt value and eſtimate of 
your fra@tion; then turn it into a Decimall, and 
proceed as before; firſt adde to the remainder 


ſo many times two Cyphers as you deſire to have| 
figures for your numerator of your new fraCts 
on, that is to ſay , two Cyphers if you would 
have but only one figure, four Cyphers for two 


figures, ſix for three figures, and fo forth,for a 
many 


neer 
finde 
1776 
and ' 
rema 


aVe 
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many asyou would have, and untill you think 
yourfraQtion is ſmall enough - In this example 


= 


{ weadde to the remainder three poynts of Cy- 


phers,that is ſix Cyphers, becauſe, we would have 
three Decimall figures in our fraftion Root ; 
then Tabulate the duble of that figure of the 
Root laſt found, but becauſe thar is a O..which 
doth neither increaſe, nor dtminiſh, therefore 
Tabulate a©.next the Lamina, between it & the 
other Rods, next ſee upon the Rods what num- 
ber there will come neereſt t0:235600, the num> 
ber that now. belongeth to -the higheſt point of 
the fraRtion points, & that is only the very firſt, 
viz, 197401. thatwill doit, therefore put 1, 


| in the quotient, for the firſt fraction figure, and 


then make SubſtraRtion, and there will remain 
for the ſecond frattion point 3819900. 

To finde the ſecond fraction figure, Tabulate 
2.the duple of x. and ſeek the number that 
commeth neereſt to that remainder 3819900, 
and that is again only the firſt, therefore put x. 
inthe quotient, and make Subtraction, and 
then to your third point will belong 1845 $7900 
and to finde its reſpeRive figure for the 
Root, Tabulate 2, the duple of 1, laſt found,and 
Inquire what number upon the Rods will come 
neereſt to that 184587900. and that you ſhall 


Ri-\fnde in the ninth line of ſquares to be 
uld| 197662061. therefore pur g. in the quotient, 
W0| and when SubſtraRtion is. made, you will have 


a 
ny 


remaining 6925839. thus have you three f;gures 
in 
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in the quoti.|hanc 


I ent, which ar| very 

6 00 enoughtogin{firſt ; 
184 9238 che fraRtion| tin: 
381585867 vaſue in an wan 
2356 99793951 ordinary que. fra 


97419256.00000000(1193 ſtion ; if yay trut! 
- Soo pleaſe to con. 


—_ — 


197401 tinue thework 
I974021 the fourth 
177663061 gure Will be, 

512207149 and now i| qo 


your fraQtian 

turned into a Decimall fraction, whoſe nume|- 
rator is 1193. and his Denominator 10000. an(' 
being ſet fraftion wayes wil ſtand thus ,3:33 Orit| - 
may very wel be expreſſed without the Denony 
nator, only with a line, or point of diſtinRion, 
thus, 9870.1193. and ſo the value of this fra] and 
on is 1193, parts of 10000. Or according ti| ſo u 
Simon Stevens, 1. prime, 1. ſecond, 9. thirds, z| very 
fourths, and more briefly may be thus expreſle(| ther 
1. 1.9, 3.+ or thus, 1.' 1. 9.” 3." If yal ber, 
will, you may continue the ExtraRtion unto g| next 
or ten degrees, but 3.or 4. for ordinary works i| the | 
enough. If you multiply this Root found 9870, prez 
I193. by it ſelfe, the Produ&t will bet tult, 
97419254.9962324g. from whence,by a poitt num 
or line cut off 8 places of figures, according td hit 
the rules of Multiplication in Decimall Arithme min 
tick, and the number remaining towards = " the 
an 
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uoti| hand, will want (the fraRtion conſidered,) bur a 
h are|very little more then one unite of the number 
)gintfirſt given, but if you take the paines but to con» 

| as the work to one place lower, it will not 
ary] want an unite, and ſo the lower you work the 
que ration, the neerer ſtill you come to the exa 


ya truth, 


D——— 


h f CHAP. VIII. 


T The Extraition of the Cube Root by the 
-tit Rods. 


, an( "| 2 the Cube Root of any number, 

t| 4. you arefirſt to write down the number gi- 
ven, whoſe Roor is required, and make a point 
tion] under the loweſt figure next to the right hand, 
a&| and another point under the fourth figure, and 
5 ti] ſo under every third figure, omitting between e- 
s, 3] very two Points two figures G—_ and 
fe] then ſo many points as you have under your num- 
ya der,ſo many tigures ſhall you have in your Root; 
0 g| next draw a quotient line, as in the Extration of 
ks i the ſquare Root, this being done, the number 1s 
370] prepared for ExtraQion,then to go to the work, 
bet firſt, ſeek what 1s the greateltCube number in the 
oi! number ſtanding above, or belonging to the 
5 if higheſt point next the lefr hand, which the La- 
me mina will ſhew upon his left (ide of that face for 
leff the Cube Root, and in the Column, ppon the 
nd right 
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rightfideofthe ſame face 'is the Root thereof 
and' wherr either by your memorie or Laminz, 
you have'found the greateſt Cube Roor' in 'thir 
mimber' belonging to that firft point, then 
(as in ExtraQtion of the ſquare Root) Subſtra@ 
the greateſt Cube number, to that firſt point be. 
longing, or that in the number, to the faid firf 
point belonging, can be found from the faid 
number, and then cancell it, & ſet the remainder 
over head thereof, as before in the Extraction of 
the ſquare Root, & put. the reſpeive digit num- 
ber found inthe quotient, for the*firſt figure'sf 
the Root : Now to finde the ſecond 'figure of 
the Root, (and o all the reſt, how many ſoeyet 
they be).you muſt alwayes Triple the*Root 
found, and that Triple multiplie again by the 
Root found,and that laſt produRTabulare upon 
the Rods on the left hand of the Lamina, x 
before in the ExtraRion of the ſquare Root;yoi 
did the duple of the Root found, then look up. 
on thoſe Tabulated Rods and Lamina toghthey, 
what number you can finde upon them wil 
come neerelt to the number belonging to thi 
point next following, and lefle then ir, which 


number 4s the Divifor, and the figure on the 


right-hand of the Lamina, is the figure forthe 
Root anſwerable to that point, and thar figure 
put inthe quotient for the reſpeAtive figure of 
the Root, belonging, and anſ{werable ro that 

oint; bur note alwayes that you take the Divi- 
or ſo often, and no oftner, but that you may 


yet 
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| yet alſo take another number fromthe number 


belonging to that point, which other numbers 


| ſquare of the. Digit new found, multiplied 'in- 


to the former Triple, the product add: to the Di- 
viſor, with this proviſall, that you-place this new 
product one place higher towards the left hand 
then is the diviſor, that is to ſay, ſer the loweſt 
place of that 'new produd under the ſecond 
place of the diviſor, the rocall of this Addition 
Subſtrat from! the number belonging'to the 
point in:action, cancelling the: ſaid-nnmber, and 
the remain ſer over head thereof,zas you uſe to do 
in Diviſion-and: ExtraRtion of the ſquare Root; 
& ſo proceed.to the next point, if you have any 
more : But to make all plain, we will illuftrate 
this by varicty of Examples in all the kindes and 
differences of works. 

Firſt, let 110592 beea number given, andthe 
Cubick. Root thereof required; this Cubick 
Root is thus found, firſt: prepare your: number, 
that15.to fay,wrice it down, and. make: a point 
under 2. the loweſt figure thereof .next-the right 


,| hand;,i'and one other point under 0. the fourth 


hgure thereof, leaving two figures between uns 


| pointed, then draw-the quottrent line, and then 


the |number will ſtand ready prepared -as in 
the example, - with rwo- points , whereby. it 
appeareth that.the Root will confiſt of two fie 
| "x are to be found out according to the 
ormer dite&tions.,; and firſt: obſerve that. 110, is 


| the number belonging to the firſt-point, andup- 


ON 
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on the Lamina you 
may alſo obſerve,that 6 
the greateſt Cube. nit- 
ber in that 110. is 64, 119592 (4 
and his Cube Root 4. E- 
therefore put 4.in the 64. 
| may” for the firſt 

gure of the Root, and then SubſtraQ 64. from 
I10. and there will remain 46. this 46. ſet over 
the 110. and cancell the 110. and the work f 
the firſt point 1s done,and here you may now ob. 


ſerve, that the 46. remaining, with the othet| 


figures 592, make 46592. which is the number 
belonging to the ſecond point, and whereout 
the ſecond figure is to be found. : 
To obtain this ſecond figure, proceed in thi 
manner, triple 4. the Root found, and it 1s 13 
_ and that triple 12 multiplie by the Root found 
4. and the produ is 48. this produa 48. Tabu 
late upon the Rods on the left hand of the Lz 


mina,between it and the Ledge, then view over 


theſe Rods and Lamina thus Tabulated, what 
number there will come neereſt unto 465 92, 
the number belonging to the ſecond point, 8 bt 
lefſe then it, you ſhall ſee the number that 


cometh neecreſt to it is that in the ninth line} 


43929. and his reſpeRive figure for the Root i 
9g. now ſquare this 9. and it is 8r. this 81. multi 
plie by the former Triple 12. and it yieldet 
972. this 972, added unto 43929. the numbe 


found on the Rods (being ſer in Addition onq 


plac 


[therefore take a le 
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place higher then is ordinary, as was before 


ſhewed) and the torall will be 53949. which if 
{you compare with 46592. the number belong- 
| ing to the point in aftion, you ſhall ſee it is too 


great to be taken out of it : Whereby it appear- 
eth that you muſt not take 9. for your Root, for 
by your generall rule you muſt.not take the Di- 
viſor no oftener, but that you may take alſo the 
produt made by the ſquare of that new digic 
number multiplied into the firſt triple, out of 
that number belonging to that ſecond poine, 

e number npon the Rods, 
as the number 38912. in the cighth line, which 
will ſurely ſerve the tura, wherefore put 8. in 
the quotient for the ſecond figure of the Root 
ſought for, now write (if you will) this number 
38912, juſt under 46592.the number belouging 


tothe ſaid ſecond point ; then according to the 
rule. Square this 

46 digit 8. new found, 
110592 (48. and it giveth 64.this 
ROM 64. multiplie by 

6 the former triple 
_ 12. produceth 768. 
38912 write downe under 
768 the former number 
46 592 38912, ſetting the 


loweſt figure 8. of 
this new product di- 
rely under 1. the ſecond figure of 38912. 
and its ſecond figure ſix under that third figure 

E 9. and 
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9. and ſo of the other in Order, then adde theſe 
two numbers together, and the totall will be 


therefore if Subtraction be made, there will no. 
thing remain, and ſo the work is ended, whereby 
you: may conclude, that 110592.the number gt. 
ven,is a right Cubick number, and that 48. is the 
Cube Root thereof, which was the thing requi- 
red to be found. 

Now if you would at any time prove your 
work, whether you have wrought truly, or not; 
multiplie the Root found Cubickly,and adde the 
remainder, when any is, to that produd, and 
the totall be the firſt number given, then the 
work is truly wrought, or clſe not,as here in this 
example; if you multiplie the Root found-4 
by 4S. it is 2304. and this 2304. multipkk 
again by 48. produceth 110592. the numbe 
firſt given, and therefore conclude that the wot 
is truly wrought. 

For a Miter, example,we will take this numbg 


46592. which is equall to that number .aboye,| 


Nu 
I4 
ati 
bet 
take 
by r 
into 
had 


41063625.and ſeek the Cube Root thereof, fir} 
prepare the number, by writing it down, anl 


ber, 


making a point -under the loweſt figure 5. aol be t; 
another under 3. the fourth figure, and anothel time 
- under I. the ſeventh figure, and draw the quoty| conc 
ent line, theſe three points do declare thate.th! 108 
Root will conſiſt of three figures : Now to fall der t 
to work,to finde the firlt of them, conſider whil the ( 
the greateſt Cube number in 41. is, which ay of 4. 
peareth onthe Lamina to be 27. and its Root J 144. 

thercfon acco1 


Rabdologia. 41 
eſe] therefore put 3. in the quorient for the firſt fi- 
| be oure of the Root, and then' ſubſtra 27. from- 
Ve,| 4r. and ſet the remainder 14. overhead, and 
no] the work of the firſt figure is ended; and the num- 
©by| ber that belongeth to the ſerotid point'is 14063. 
2] out of which the ſecond figtire is to be found, be- 
the] old the example : to get this ſecond figure, tri- 
qui | ple 3. the Root found, 
makes 9.this triple 9.mul- 


14 TIT | 
7Our tiplie by 3. the Root 
ot;| 41063 635 « ($: Found giveth 27.chis pro- 
the ES. du 27.tabulate upon the 
diff 27 Rods onthe left hand of 
the the Lamina, & then the 


tif number that will come neareſt. unto that 
-48] 14063. bolonging to the ſecond point now in 
pi aRion, remembering the former Caution, thar it 
ide} be taken no oftner, bur that withall there may be 
'orl} taken from thence alſo the produc, produced 
by multiplying the ſquare of the reſpeRtve figure 
be] into the former triple, as here the diviſor may be 
fir] had five times, but by reaſon of that other num- 
anl] ber, that muſt alſo be taken from thence, cannot 
atl} be taken alſo, therefore itcan be had bur only 4. | 
the] times, wherefore pur 4.in the quotient for the ſe- 
1th cond figure of the Root, and ſet the number 
tf 10864. found in that fourth rank of ſquares'un- 
fall der the number 14063. the number belonging to 
wha the ſecond point, then multiplie 16. the ſquare 
ap] of 4. the digit now found by 9. the products 
Dt 5 144. this 144. ſet under the former 10864; but 
fon according tothe former proviſal,oneplace higher 


E 2 ko Wardss, 
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towards the left oa 
hand, as ſet its lower x R 
figure 4.under. 6. the 14759 
{ſecond figure of that 473 
1c864.the next 4.un- 41063625 (3 4 
der 8. and the upper- *  * 1 
molt being 1, under 27 41 
0, as you ſee itſtand 1 o0g64, . 
in the example then D 
adde theſe.two num- —<i4___ 27 
| bers together, and 12304 IC 
they make 12304. 1 
this take from 14063. leaveth 1759. thusis the} 5, 
work of the ſecond point at an end ; behold the} — 
example. | -Y 


Now forthe 3. figure of the Root, you are fir 
to obſerve, that the number belonging to the 
third and laſt point is 1759625. from whenc 
the third and laſt figure of the Root ts to be ex 
tracted , which figure to finde out, triple t 
Root found 34. and it is 102. and that mu 
tiplic again by 34- the Root found yielde 
3468. this product 3468. is the diviſor, and thi 
Tabulate upon the Rods as before, and joyn t 
Lamina cloſe to them,then ſeek upon thoſe Ro 
& Lamina what number will come neereſt unt 
thati75 9625.the number belonging to the thi 1 
point now in ation, (remembering the forme| Whic 
Caution, but here is no need of that in the wor 
of this point, )you ſhallfinde the number for 
purpolx; to be the number 1734125. ſandin 
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' in the fifth line, and its reſpeRive figure for the 


t c, therefore put 5. in the quotient for the 
MTS ory chind Rowen of the 


Root, now tran\- 
x ſcribe the number 


14759 1734125. from off 
41063625( 3450 the Rods into the 
ES. paper, juſt under the 
I759625. thento 


47 finde the other num- 


10864 ber to be hereunto 
144 "x added ; ſquare 5. the 

the} 12304 figure laſt found, and 
the} =— it makes 25. this 
1734125 ſquare 25. multiplie 

=. 5 by the former triple 
1759625 102, and the product 


is 2550.this fet under 

. the other number 

1734125. according to the former proviſe, as 
you ſceit ſtand in the example, and adde theſe 
two numbers together, and their totall will be 
q 1759625. and isequall to that above, belonging 
to that ehurd\poinr, ſo that if ſubſtraRion ſhould 
de made, there would nothing remain which de- 
ciareth the number given to be a perfeRt Cubick 
; number,and the Cubick Root thereofto be 345 
which was the-thing required to be done; if you 
will an|tiplie this Root 345. Cubickly, it pro- 
duceth the number firſt given 41063625. 
ing Which proveth the work to be truly wrought, 
E 3 the 


the like is tobe obſerved in all other works of 


this nature whatſoever. 

For a third example, we will take at anad- 
venture this great, number 859271650667. and 
ſeek the Cube Root thereof. This number being 
prepared with points, and a quotient line, ſhew. 
eth by his four points, that his Cube Rootwil 
conſxſt of four —_ and by the former direQi: 
| ons, the firſt figure will appear to be 9. for the 
| greateſt Cube number in 859. the number be. 
| longing tothe firſt point, is 729. which taken 
from that $59 leaveth 130. which with the 274, 
berween that 130. and the next point, make 
130271, out of which the ſecond figure of the 

Root is to be extni 

. Qed, this ſecond & 
oure by the formet 

1 30896 rules, ll be found 
859271650667 (95 ro be 5. after the 


| work of this ſecond 

729 point is ended, there 
G will be remaining to 
$ILOAS the third point 
675 - 1896650. and the 
128375 Root foundis 95.this 
tripled, and alſo mul- 


tiplied again by the 


Root,produceth 29075.forthe diviſor, this divi- | 


ſor tabulated, there is no number to be found 
upon the Rods ſo ſmall asis 1896650. the num- 
ber belonging to that third point, therefore pur 

a 0. 


/ 


—— 


— 


CY 


20+ in the ponent for the third figure of the 
Root, and fo have you done with that third 
point. 

Now to finde the 
fourth figure anſwer- 
ble to the —_ x 

int, you need here 
, mnemg bat 1s 100896 3 $42 


late two o. between 
the Lamina, and the 
other Rods withoue 729 


859271650667 (9507 


| any altering of the I21625 


Rods already Tabu- 675 

lated, and then ſeek ———— 

the fourth = as Tt: 28 - 7. 

before, the reaſon is, 1895250 

one | _ nei- " As | 

ther multiplie nor —T5Iz- — 

divide, deans rai- 1396646843 

ſeth the places of fi- 

gures higher towards the left hand, for here if 

you triple 950. the Root found, it yieldeth 

2850. and this multiplied again by 950. the ſaid 

Root found produceth 2707500. which is the 

ſame with that former tabulated number, faving 

only the two Cyphers, and therefore it is, that 

when there isa 0. in the quotient, there needs 

no more to be done, but to Tabulate two Cy- 

phers between the Lamina and thoſe Rods be- 

fore Tabulated, when you ſought for that laſt 

figure, which happeneth to be a 0. Now upon 
E 4 thoſe 


thoſe Rods thus Tabulated, ſeeke what numbexr 
upon thoſe Rods and Lamina will come neereſt 
unto that number,which belongeth to the fourth 
point, which is here 1896650667, By viewing 
the Rods, you ſhall finde that number in the ſe. 
venth ranke of ſquares to be the number that 
will ſerve the turne, viz. 1895250343. and its 
reipeRive figure to be put in the quotient 7. To 


this number adde 139650. the number made by | 


multiplying 49. the ſquare of 7. the Digit new 
found by 2850. the Triple of the Root afor: 


found, and the totall is 1896646843. This ſub- | 


{trated from that number to the laſt point be- 
longing, leaveth remaining over head 3824. 

Thus have you finiſhed all your points, and 
kave found the CubeRoot of yournumber given 
to be 9507. And being there is a remainder left, 
ir appeareth that the number firſt given is not x 
perfe& Cube number ; but the greateſt Cube 
number therein is 859271646843. and his Cus 
bick Root is 5907. The truth of this worke you 
may examine by multiplying the Root found 
Cobickly, which if you do, and adde the re- 
mainder to the produR, you ſhall produce the 
firſt number given. 

Now for the remainder, to make a fraftion 
thereof in ſuch ſort, that ic may aptly expreſle 
the neareſt Cube Root, I could ſhew ſeverall 
 wwayes delivered by ſeverall Authors how to 
bring it moſt neereſt to the truth. But for a 
briefe and eaſic Rule, and which in my conceit 

is 
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isthe moſt exaR, is, that which that good Artiſt, 
my old acquaintance Mr. oh Tap delivereth 


in his Book of Arithmetick, and which he faith, 
isthe Method ufed by Goſſelin upon Tartaglia. 


*| And the Rule in his owne words 1s this. The 


Root in whole numbers being extracted, ſer 
the remainder over a line for numerator;. and 


' then for the denominator, triple the Root 


found, that triple multiply againe by the Root 
found, and to the produ& adde the former 


| triple, the totall ſet under the line for denomi- 


nator. According to this Rule, .if you triple the 
Root found 9507. it giveth 28521. and. that 


| multiplied againe by 9507. the Root found 


produceth 271149147. to this produQ adde the 
former triple 28521. and it gi« 
07-2: veth this totall ſum 271177 668, 
Enns to be ſet under the line for a 
Denominator to.3 $24.the remainder;And ſo the 
neereſt Cube Root of the number given,is found: 
to be, as here it ſtandeth- in this Example. This 
Rule,of a briefe Rule; is the beſt I know. 

But the moſt abſolute and beſt rule to get the 
Cube Root of any number not Cubick,.is this, 
Adde to the remainder ſo many. ſeverall points, 
or Ternartes of Cyphers, as you deſire to come 
neerer to the true Roote, ( in the ſame manner 
as you did in the extraQion of. the ſquare Root ) 
and then continue on the worke for extraction, 
as you do in whole numbers, and the fraRion 
will be turned into-a Decimall fraQtion, the nu= 
E.'5 merator 
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merator whereof will not be the remainder, zz 
before it was, but other figures new found, and 
then ſo many as yoy adde Ternaries of Cyphers, 
and the Denominator will have an Unite, with 
as 'many Cyphers, as you added Ternaries, or 
points of Cyphers to the remainder, aſhort Ex- 
ample will ſerve to explaine this Rule. 

Let 2112. be a number given, whoſe Cube 
Root is required , This number can perceiveis 
no Cubick number, therefore ſet it downe, and 
to it adde three Ternaries of Cyphers, and then 


prepare it with a quotient line, and points, x | 
you uſe to doe, where by the points you may ſee | 
that you ſhall have two figures for the whole | 


art of the Roor, and three that you would hax 
in the fraftion, Now to go to worke, the great. 
eſt Cube number in 2, is I. and 1. is the fir 
figure of the Root, and by the'former Rules, the 
ſecond figure 'of the Root'is found to be 2. { 
that the whole part of the Root of that number 
given 2112, is -12, and the remainder is 348. 
whereof a fraQion is to be made. Thus having 
done 'withithe whole :part, go on-now tothe 
fration,'as you uſe to do with whole numbers 
-— :indeed "it 'is no other but-a whole num- 
cr. 
Therefore triple 12. the Root found, and it 
makes 36. 'that multiply -againe by the Root 
found 43 2. this product Tabulate, and joyne the 


Laminia tothe Rods, and you ſhall finde that you| 


may have this Diviſor 8-times out of that num 


bet 


, 3 ber 384000; the number belonging to the fiſt 
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I 340 
12 315000 
1324 848513856 
2112.000009000 (12.1 34 
608 
12 


bn —— 


_72% 

346112 
__2304 
369152 

12501 627 
SR £0 
_12533487 

1975306864 
2 . _ 3 
1975512144 


fraQion point, pat 8. therefore in the quotient 
for the firſt fraKion figure ; when you have fini- 
ſhed this worke, as you have beene before in- 
ſtructed, you will finde remaining to the next 
point 14848000. whoſe reſpeRive figure for the 
Root will be found to be 3. and to the third 
point remaineth 2315513000. whoſe reſpe- 
Rive figure for the Root is found to be 4. thus 

- have 
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have you gained three figures into the quotient, 
| for thenumerator of your new fraction, whoſe 
Denominator will be one Unite, with three Cy. 
phers, becauſe three Ternaries of Cyphers were 
added, and ſo the Root found is 12,5; repre- 
ſenting 12. and 834. ſuch parts whereof 1000, 
make one Unite,or 8'3*4 that is to ſay 12.unites, 
8 primes, 3. ſeconds, 4- thirds. 

If you ſecke a Denominator for this remainder 


384. by that other Rule, you ſhall finde the | 
Root tobe 12 *+ but this laſt Rule by additian 


of Cyphers, though not ſo caſte as that other, 


yet is the moſt exaQ, as by triall you ſhall finde, | 


Thus much of the Extraction of Rodts. 
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| CHAP. IX, ; 
Of the Rule of Three, 


He rule of Three for the preciouſneſs there. 
| hi called the golden rule, by which, ha- 
ving three numbers given, we finde a fourth, Ge- 


| ometrically proportionall unto them three, and 


therefore it is called the rule of Three, and 


Ji pray upon the Rods in the ſame manner 
as 


y the Pen,but without any charge or trouble 
to the memory;this rule of Three is cither dire& 
or Reverſe, and both are wrought by Multipli- 
cation and Diviſion. 

In the rule of Three dire, mulrtiplie the third 
number, being that on which the queſtion de- 
 penacth by the ſecond, and that produd divide 
by the firſt, the quotient is the fourth number 
ſought for, as for example, If 12. moneths give 
365 . dayes, what will 27 moneths give ? 
for anſwer hereunto by the Rods, Tabulate 
one of the the two numbers that are tobe mul- 
tiplied together, as here 365. and 27. are 
the two numbers that are to be multiplied to=- 
gether, therefore tabulate one of them for 
Multiplicand, and gather the produt by the 0+ 
ther, and which way ſoever you work, whether 


| 


- | you make 365 the Mulciplicand, or 27. the pro- 


| Quct will be 9855, this produR mult be _ 
y 
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bythe firſt term in * 
the rule 13. there- « 
fore Tabulate 12. F- 365 
the preſent divi- 365 27 L 1 
ſor, and then ſeek SI —_f—| 35 
how often it can 162 LEke 24 
be had -out of OY, 135 2555 _ b- 
the two higheſt fi- o855 © 9855 _ 

res of the peſent 

ividend, which at 1 
the firſt view you 213 4 tix 
may ſee will be 8. 985 5 ($2 1+ or on L Je 
times, put 8.there- JG | re! 
fore in the quoti- —— | po 
ent, and ſubſtra& _24 as 
eight times 12. or 12 Wi 
96. from that 98. in 
and there reſteth in 
2. now proceed on with the work, as in Divif.} ſh: 
on you were taught, and the quotient will bf ing 


found to be 821 ,; or $21;- and according ru! 
Decimall Arithmetick, 821.2. primes, 5. ſe Rc 
conds, and is as rauch as to ſay 821. dayes, andy tat 
quarter, wh 

Again, let this queſtion be put for a ſecon{ 15! 
example. If 427. li. yield 144. li. profit, whil the 
profit will 2496. li. yield, work the queſtion uſe 
and you ſhall finde ir will yield 84177 or 843} ca 


427. 


7P'—#——? that is $41.li. 14. ſh, 10.4.4 Þ<! 
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b. 2496 
71 - 144 __ 
| 17847 ho: $ d.. 9984 : 
359424(B41,;,nnmy 491-14 -19.9) gg 8g 
3470 2490-. 
1708 __ 359424 
427 A 


| Tntherule of Three reverſe, or backward,mul- 


tipliethe firſt and ſecond termes of the rule to® 
gether, and divide that produA by the third 
rerm, and the quotient will be the fourth pro- 
portionall. Bur foraſmuch as the rule of Three, 
as almoſt all other rules of Arithmetiek are 
wrought by Multiplication and Diviſion, either 
in the whole or in part, therefore ſeeing you are 
in them ſufficiently inſtruRed already, I hope I 
ſhall not need to proceed any further in ſhew- 
ing the uſe of the Rods, in any of the particular 
rules of Arithmetick ; for he that can apply the 
Rods well and readily to_thoſe rules already 
taught, 1s able to applie them to any other rules 
whatſoever, as his occaſion ſhall require. For it 
is not my intention here to teach and fet forth 
the rules and principles of Arithmetick, but the 


| 'uſe of the Rods in Arithmetick: Such as are un- 


learned in this moſt excellent Art, and deſire 


| herein co be inſtruQed, or in any other partofthe 


Mathematicks,ſhall finde me their ſervant,ready 


j toperform what they ſhall deſire in this particu- 


har, of 
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of Decimall Arithmitick. 


"Ow for Decimall Arithmetick, the rules 
thereof are alſo as eaſily wrought by the 
Rods, as are the rules of vulgar Arithmetick, and 
inthe ſame manner and form, for the Rodsare 


as capabſe of the one as of the other, as if you | 


would have this number 275.5, that is to ſay, 
275. 6.'5.* to be multiplied by, or into 154.7 


or which is all one 154. 5—2* here Tabulate | 
00. the number 27565. as if it were a whole 


number, and then write down the multiplicator 
15453. asif it were an abſolute whole number, 
for ſo in (hew it is. Then take the ſimple,the quin- 
- tuple,the quadruple, the quintuple againe, and 
| the Duple of the Multiplicand 27565. the num- 
ber Tabulated, or if you Tabulate the other 


15452 27565 27565. 
27565 15452 IIHIV 
30904 27565 55130 
IO8164 137825 137825 
77260 I 10260 I10260 
92712 137825 137825 
77260 $5130 27565. _ 


425934380. 425934380 425934380. 


namber 
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number 15452. and then take the duple, the ſep- 


| tuple, the quintuple, the ſextople, and laſtly a- 


gain the quintuple,and ſet theſe ſeveral produas 
one beneath another in the fame order before 
taught in Multiplication, and adde them all to- 
scther, the produd will be 425934380. from 
whence by a daſh with your Pen, cut off four 


places of figures, becauſe that in both numbers, 


are four fraRionall figures, and then the produ& 
will be 42593, or 42593.4 primes, 3 ſeconds, 


; 8 thirds. x 
| Again,let this queſtion be propounded : If 45. 


7' 5* give 26.2* 5? what will 345. 5* 5* give? 
work the queſtion according to the rule of three, 
and your anſwer will be 198|36, that is 198. 
3 primes, 6- ſeconds ; behold the work, where 
having multiplied the third term by the ſecond, 


34555 3 
2625 I23 
172775 37809 
69110 4495132 
207330 90706875(198.36 


69110 4575 
9070.68 41175 
: a 36600 
9150 


27450 


* 
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the produdt is 9070'6875. whereof the four 
" Jowexrmoſt figures are fraction figures, this pro- 
duR divided 

19836. and becauſe your dividend had four plz. 
ces of fraftions, your quotient will have two, 
therefore 36. the two lowelt figures of the quo. 
tient, are fraction figures, being the numerator 
of ſuch a fraRion as hath for his denominator 
an unite with two Cyphers,in this manner ,* and 
ſo the quotient is 198,% or 198, 3. primes, 6 
ſeconds. 


Again, Thavea piece of land to ſurvey, whoſ: | 


tength is 76; Perches, and is expreſſed by Deci. 
mall, thus, +65. the bredth of the ground is 
47; and in Decimals is thus expreflſed in whole 
numbers 4775. theſe two numbers multiplicl 
together, give for their produ& 365 287g, 
whereofthe three lowermoſt figures 875. ar 
fraQion figures, which cometh to paſſe, becauſ] 
inthe two numbers multiplied together, wer: 
three places of fration ures : and ſo the 
content of that piece of land is 3652. Perches| 
and ſomething aboverhree quarters, but by the 
vulgar way of working, it is-but 3652. and at 
half; this produR 365 2875 divided by 160, g- 
vethin the quotient 22, Acres, 3. Roods, 12, 
Perches. and an half, the content of the field 
that was required to be ſurveyed, behold the| 


by 45-75 giveth 4n the quotient | 


work. | 


thel 


if Fractitioner, 


& IPO 4» 
<>) 


I5. 
_s 434 
23875 - 
| 3652875 (22,830 (22-3-12 
28650 1666660 (I : 
33425 _ It 
3652875 
Or you may divide it at twice,firſt by 40. next 


by 4. & the work wiſbe all one and the ſame,on> 


ly one may bemore-eafie then-the other. In like 


manner all the rules of Decimall Arithmetick 
ace performed ypon the Rods, as the old vulgar 
Arithmetick.is, by only but obſerving to deale 
withyour fractions!l-parts when your worke is 


| ended, zecording 2s you be taught in the books 


and rules of Decimall Arithmertick, . and there- 
fore ſeeing that the thing is ſo eafie to be under- 
ſtood, I will not trouble my ſeife and the Rea- 
der with any more words thereabout, but come 
mend theſe excellent vocall Rods, with my ſim» 
ple, rude, and unpolliſhed notes upon their uſe, 
to the judicious cenſure of the underſtanding 
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CHAP. X. 


. An Appendix concerning the \ 


back of the Frame. 


Pon the back ſide of the frame whereinthe 


ſtrumentall Table, whereby with caſe may 


wrought Addition, SubftraQtion, Multiplication| | 


and Diviſion, And for that 1 finde ſome me 


are delighted with thoſe inſtrumentall works, a 
_ wellfor their recreation, as for profit, I hay] | 


[ 
briefly in few words added this following cov 
ccit, fe ſuch as will, to make uſe of, and it1s & 
fily thus made, 

Divide the back ſide of the frame the narrow- 


eſt way, into eleven equall parts, and draw pars] i 


ſell lines by thoſe diviſions through the length 0 


it, whereof the nppermoſt diviſion or ſpaces, ate| yo1 
for the Denomination of the places below, in} of 


the other ten ranks or diviſions, then divide the 


ame again the longeſt way into 12. 13. or 144 


or what number of diviſions you pleaſe, = r 
thoſe 


Rodsare Tabulated, may be made an its} 1 


0 
| IC 


4 


P the o. thus, 1.2.3.4.5.6.7.8.9.0, as you ce in the 
. | figure thereof here drawn. In the upper ſpace 


aſd 


xabado 0914. 


thoſe diviſions draw paralell lines from ſide to 
fide, ſo ſhall you have a number of little ſquares 
made, in which ſtamp figures, in this manner. In 
all the ten Collumes, or lines of ſquares next the 
left hand, ſer down the nine ſingle digits, and 


| over the head of each of the ten lines of ſquares, 
are ſer letters, for the more ready diltinion of 
I the Denomination of the places. The two lines 


of ſquares below the uppermoſt duple line under 
the letter S. are for ſhillngs, whereof the upper- 
molt is for tens of ſhillings, the next for unites 
of ſhillings, then below che loweft duple line, 
in oneline, and part of the next, under the letter 
D, are ſet the pence of a ſhilling from 1. to 11, - 
and in part of the loweſt line next the right hand 
under the letter Q. are ſet the farthings of one 
peny.In every of the ſquares on the Table, make 
a ſmall hole, and then prepare about ſome 12. 
wire pins of Brafſe, made fit to go into thoſe 


*| holes, theſe ſerve to expreſſe, and ſet forth any 


number on the Table; behold the figure, and it 


-| will inſtru& better then many words. You may 


h 0 
- 
| ih 
che! 


14 


if you pleaſe lay a white ground upon the back 
of the frame, or colour it over with any colour 
you pleaſe, and then make the lines and figures 
of a contrary colour, thus is your Inſtrument 
ready for uſe. 


How 
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HoWw tywork; Addition by this Inſtrument. 


- numbers to be added rogether, firſt ſer dow 
upon your Table the firſt of them, Viz 546734 
In this manner, beginning if you will 
with the: loweſt place firſt, ſer one 546734 
pin in the ſquare of 4. in the place or 234567 
line of Units, next ſet one-pin in the 12510 
ſquare of 3. in the place, or line of 214% 
tens ; then for the ſeven in the third 379 
pore is the place of hundreds, 
et one Pin in the ſquare of 7. and for6. in the 
fourth place, the place of thouſands, put a pinin 
the ſquare of 6.in the ſame fourth line of fquarg; 
pc another pin in the ſquare of 4. in the fifh 
ine of ſquares, and laſtly,put another pin in.th 
ſquare of 5. in the ſixt place, or line of ſquare, 
which is the place of 100000. and fo you hay 
your number 546734: repreſented, and ſet fort 
upon. the Table by theſe fix pins. 
Now to adde the ſecond number 234567. tt 
this,beginning if you will, with the loweſt plac 
next the right hand, ſay 4. and 7. is 11. to &% 


Preſſe which, firſt remove the pin in 4. to 1| 


in the fquare of 1. then 1. for 10. I bearein 


Or an Example, let there be given theſe fix 


minde, with the 3. on the table in the place of 
tens, is 4. and that with 6. in the ſame place of 
tens in your ſecond number, is 10. now remove 
the pin from the ſquare 3. tc the ſquare 0. and 
beare I, this 1. that you beare, and 7. in the 


place 


| 


and 


the 


ace - 
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place of hundreds on the Table is 8. which with 
5. inthe ſame place of hundreds, in' that ſecon& 


number maketh 13. therefore remove the pin 


in- the ſquare 7. in the hundred place to: the 
vare3Z. th the ſame place, and beare I. this 1, 
with'the- 6 in-the thouſand place, is 7. whitch 


| with 4. in the ſame place in the addible number 


is 1T. remove the pin in 6. in the place of 
thouſands to 1, in the ſame place, and beare I, 


4z' | this 1. with the next figure 4. tn: the place 


of to. tHouſand is5. and with the 3: -in-that 
place of the addible number-is 8. remove the 
pin in4.to 8. in the ſame line or place, bea» 


nin] ring nothing, becauſe the ſame doth not amoune 
| to 10: Laſtſy, 5: in the line or plate of 100: 


thoufands with the 2. in your addible number is 
7- therefore remove the pin from the ſquare 5. 
to the ſquare 7, in the ſame line, and you have 
added rogether the two firſt numbers of the 
five 'Fiven numbers, and the ſumme of them 
both is repreſented by the 6. pins onthe table, 
and'ts 781301., to which number adde your 
third number given: 12510. and the ſumme of 
them will be 793817. forfirft,1. and o, isbut x. 
therefore let the firſt pin ſtand without remo- 
ving, then o. inthe ſecond plice of your tabula» 
ted number, and 1. in'the fecond place of the 
faid third number is alſo: x. therefore remove 


| the pin in o. in that ſecond place, to 1. next 3, 


on the table, in the place of hundreds, and 5. in 
theſame place, in the third numberis 8, remove 
the 


vis 
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the pin n 3.to 8. then in the fourth place, the 


I. on the table, and 2. in that place of the addi- 
ble numberis g. the pin in that fourth place re- 


move fro1.to 3.next in the fifth place the figures | 


$.8 1.15 9. remove the pin in thatfifth place from 
8. to 9. and ſois the third number added to the 
other two, for there being nothing to be added 
to 7. in the higheſt place, that pin muft Riilf 
ſtand as it doth, and the ſumme of the three 
numbers is ſet forth by the pins upon the table 
to be 793811. To this adde the fourth give 


number, according as you did the other, and the | 


ſumme of them will be 795953. Laſtly, to this 
ſumme adde the firſt number, ſaying, or concei. 
ving in your mind,thus, 3. in the loweſt place of 
the Table,and 9 11 the loweſt place of the fad 
fifth number, is 22. remove the pin from. 3. in 
that place to 2. and bear 1. that 1. with 5. in 
the ſecond place of the tabulated number is 6, 
and this 6. with the 7. in the ſecond place of the 
faid fifch number is 13. remove the pin in the 
fame ſecond place from 5. to 3. and bear 1. fot 


4 


* the10. to the third place, and ſo proceed ot 
with the reſt of the figures, and art laſt you ſhal 
finde the cotall of the five given numbers is re 


796332. the thing ſought for. 


[? 


preſented by the 6. pins upon the Table to be - 


For a ſecond example, let there be given thek} + 


four ſummes of mony co be added together in 
one ſumme. viz. 2796 1:16 4,104, 24. at 


$39215.10/h. 44.14. and 765 45,-1/4. 64. 34 
and 
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\ ind 574 15. 2/5. 24. Heres before in the'for- 
| -merexample, exprefſe upon'the Table the firk 
| timber 279611.16 ſh. 104.29. inthis manner, 


beginning 'if you will with the higheſt firſt; ſet 
one pin'inthe'ſquare of 2.'in the place-of thou- 
ſands, becauſe 'that place is the higheſt in this 
#umber, next 'put a pin in the ſquare of 7. in 
the place of hundreds, then one inthe ſquare of 
'9. in'the'place of tehs, and another in 6. in the 
'phace of units. Now for the '16 en? (on She pin 
#h the place of tens of ſhillings, and another in 
'6. the loweſt 'place of ſhillings, 'nexr pur ohne 
pin inthe place of 104. and laſtly, one in'the 
place of 2 farthings, and'ſo is your firſt number 
{er forth upon the Table by theſe 8 pins. 

To atde the ſecond number'to this worke, 
thirs, ſay 2'farthings and 1 farthing'is 3 farthings, 
remove the pin 1n 2 farthings'to 3 9. then 'tiy 
to. onthe table, and 4. inthe number to be 
added, is 1/5. 24. remove the 'pin from to'd. 
to 2. and carry 1 /+. to the 16 /+. making it 17 ſ+. 
and the 10/5, put to that, which is in the addi. 
ble number. is 1 /:. 7 /h. therefore caſt away the 
pin inthe place of 10/5. and remove the pin 
in6, to7. and carry 1. to the places of pounds, 
'and fay 1 /:, that I bear, and 65, on the table 
157. and 2. in the addible number is'9 /, there- 
fore remove the pin from 6, to'9. in the'place 
'of unites of pounds, then ſay 9. and 9.'is 18. re- 
move the pin'in the place of tens of pounds, 
from 9.'to 8, and bear 1. this1, and7. inthe 

| F ſeventh 
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ſeventh ſquare of the third place is 8. and th: 
3. in the ſame third place of the addible num. 


ber is11. therefore take the pin in 7. and put 
itin x. and beare 1. for the ten to the next place 


this r. and 2. in the fourth place of the Table} 


153. and the 8. in the fourth place of the addi 
ble number is-1T. and ſeeing there is no mox 
places to be added, therefore ſer down all the 
I1. by removing the pin in the ſame fourth 
place from the ſquare 2. to 1. then put a ney 
pinin I. inthe fifth place, the place of tens «f 
thouſands, and the worke is ended,and the total 
of theſe two numbers is 11189 /:. 7/5. 2. 34, 
To this ſumme adde the third number, according 
as you added theſe two, and their torall wil 
be found 11954 7:. 8/5. 24, and to this addi 
the fourth number, and then the cotall ſummy| 
will be 12528/;. 10/4. 114. 29, Aﬀeer thi 
manner proceed continually, adding one numbe 
after another,how many ſoever you have. 


Subſtraftion. 


 B-- 763215. 9 ſh. 7 d. be a number, out 0 
which is to be ſubſtraced this ſumme 28461; 


16 þ. $4. and che remainder required. Firſt, fe 
forth on the Table the greater number out «i 
which SubſtraRion is to be made, now to 
the worke, if you will begin at the right hand 
according to the uſuall way, then ſay 8. out 


of 7 d. cannot be, therefore berrow 124. an 
% & he 


1t 0 
61 
, 
t di 
3 
and 


il 
{ 


aut 
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take 8d. out of it, and there remaineth- 4. this 


| 44. and 74. is 11 4. remove the pin from 7 d.to 
114. then for the 12 4. that was borrowed, adde 


r/ tr016/5, anditis 17/4. take 17 /h. out of 
9/1. cannot be, therefore borrow 20 . and 
make it 29 /þ. out of which take 17 /4. and there 
reſteth 12 /. remove the pin from 9 4. to 2 ſh.& 
put anew pin in one of the places of 10/4. for 
the 10/5. and ſo is repreſented the 12 5, remai- 
ning; well, next for the 20 /4. that was borrow- 
ed, adde 1 /:. to the 6. that is in the loweſt 
place of the number to be ſubſtraQed, and it is 
7 li, to take 7 li. out of 2 /;. cannot be, there- 
fore by borrowing 1.take 7 out of 12. reſteth 5, 
remove the pin in that ſquare of 2. in the place 
of units, from thence to 5. then for the 1, or 10- 


| that was borrowed, and 4. in the next place is 


5. Which cannot be taken out of 3. therefore 
borrowing 1. or 10. take 5. out of 13. reſteth 
8. remove that pin in the place of tens of 
pounds, from 3. to 8. now that 1. that was bor- 
rowed payedto8. in the 3 place is 9. which is 
alſo too big to be taken out of 6. therefore by 
the rule of borrowing, borrow 10. to 6. and it 
1516, from whence take 9. and 7. will remaine, 
and thereupon remove the pin in the third 
place from 6. to 7. Laſtly, 1. that was laſt bor- 
rowed, added to the 2. in the fourth and laſt 
place is 3. take this 3. from 7. and there will reſt 


0] 4. remove therefore the pin from 7. to 4. and 


the worke is ended, and the number remaining 
F 2 1s 
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ts repreſented on the Table. to be 4785 /:. 12, 
114. which is the thing that was requircd. In 
this manner.may any other ſumme be taken from 
another, by, helpe of this Table, and-if many 
ſummes be to be taken from one, firſt take one, 
and then from the remainder take anorher, and 
from that remainder take another, and ſo from 
- qne to one, untill they be all taken from thence, 

that you deſire, and the remainder will appeare 
at thie laſt. 


Multiplication. 


EL Ec.this number3745.be.anumber given,and; 


if. it, be xequired; to be multiplied by. 364, 
to performe.this by. the Table, firlt ſet forth ups 
on the Table-the multiplicand 3745. then mul- 
tiply it by every figure of the multiplicator, bee 
ginning with which figures you will firſt, eirher 
the higheſt or the loweſt, for you may works 
which way you beſt pleaſe, but beginning with 
the ficſt next the right hand, fay, 4. times 5. 1s 
20. therefore remove the pin that ſtandeth in 
5, to 0. in the, ſame line, and beare 2. for the 
20. then ſay 4+ times 4, is I6. and 2 born is 18, 
remove the;pin from the 4.in the ſecond place to 
8. in the ſame line or place, and bear 1, for the 
19.then next ſay 4.times.7 is28.and one that 1s 
born, is 29.therefore that = that ſtandeth in 


7. ſet forth:to 9. in that third place, and __ 2, 
then 
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| then fay 4 times 3 is 12. and that 2 is 14. now 


being there be no more figures to be multiplied 
by 4- ſet forth all the 14. by ſetting that pin 
which ſtood in 3. to 4. and putting a new pin 
for the 10. in 1, in the next higher place, and 
then the ſumme of 3745 multiplied by 4. will 

appeare ſet forth-upon the Table to be 14980. 
Now next you are to multiply 3745. by- 6 
which-to do, ſay- ſix times5. is 30, this 3o mult 
be ſet. in order, one place higher towards the- 
left hand, that is, as much. as to ſay, adde the o. 
being the loweſt placeto 8. in the ſecond place 
of the number on the Table, and it is {till but $8. 
ſo here is no ation to be done upon the Table, 
but bear 3. in mind for the Zo. then ſay next, fix-- 
times 4.is 24 and 3.in mindis 27.this 27. and the 
9. inthe third place of the Table is 36. remove 
therefore the pin in that third place from 9. to 
6. bearing. 3. and fay againe, ſixtimes 7. is 42: 
and 3. born ts 45. and with the 4 in the fourth 
place is 49. remove the pin in that fourthplace 
from 4. to 9. and bear 4.then laltly fay, fix times 
3.1s18. and the 4. born is 22. and that with 7. 
in the fifth place of the Table is 23. ſet down all 
the 23. by firſt removing the pin in the fifth place 
from 1.t03.and putting a new pin in 2. one place 
higher, that is,in the ſixth place of the Table,&ſo 
the product of the multiplicand multiplied by 
thoſe two figuresis ſet forth to be 239680, now 
for the third and laſt figure of the mulriplicator, 
lay three times 5.is 15. which with-6. in the third- 
F 3 place 
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Place is 21. remove therefore the pin from 6. 
eo I. in that third place of the Table, and beare 
2. for the 20. to the next place, and there lay, 
three times 4. is 12, and 2. that you beare is 
T4. and 9. in the fourth place is 23, remoye the. |. 
Pin in the fourth place from 9.to 3.and beare 2, | 
to the next place, and there ſay, three times 7. 
i521, and that 2. in minde is 23. and that toge. 
ther with the 3. in the fifth place is 26. remove 
the pin in thar place from 3 to 6. and ſtill bear 
2.tothe laſt place, where ſay,z.times z.is 9 & the 
2, that is born is 11. and 2. in the ſtxth place of 
the Table make 13. which ſet forth all upon. 
the Table, .by reaſon you have now done with 
all the figures of the multiplicand, ſetting the 
pin in the ſaid (ſixth place from 2.to 3. and then 
put a new pin in I. a place higher, and then. 
 . the number ſet forth upon the Table will be 
' 1363180. which is the produ@ of 3745. multi- 
| Plied by 364. and fo the queſtion demanded is 
anſwered. 

- You may worke your multiplications by this 
Table, without bearing any thing in minde, by 
only removing two pins, when by this former 
way you remove but only one at a time, and fo 
you may worke from the right hand to the left, 
or from the left to the right, as you pleaſe; thoſe 
- thatdeſire to make uſe of this Table, may call 
apprehend the uſe of it, without many words of 
' inſtruction, whereof I deſire to be ſparing, bes 

cauſe this is over and beſide my intention. 
Diviſion, 


| 
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Diviſion. 


T Er 28642, be a number given,and if it be re- 


quired co divide it by 426, Firſt, upon the 
Table ſet forth the dividend 22642. then exa- 
mine how often you may have the diviſor 426. 
in the ſour higheſt tigures of the dividend, for in 


- [the three lugheſt you cannot have them once, for 


they are but 286. and you ſhall ſoone ſee that 


[you may have the diviſor in them foure figures 
.| ix times, therefore ſay, ſix times 4. is 24. take 
| 24; out of 28. and 4 remaineth, therefore caſt 


away the higheſt pin next the left hand, and re- 
move the next pin in the next place from-8. to 


| 4.in the ſame place, ſo have you done with your 


firſt figure, then ſay, ſix times 2, is 12. take this 
12; out of 46. his proper figures, and there will 
remaine 34- therefore . remove the higheſt 
pin from 4. to 3. and the next from 6. to 4. 
in his line ; Laſtly ſay, ſix times 6. is 36. out 
of 44. reſteth $8. now therefore not medling 
with the higheſt pin in the fourth place, re- 
move the next from 4. to o. in his owne line, - 
and the ſecond pin remove from 4 to 8. in his 
owne place, and thus have you gone through all 
the places or figures of the diviſor, and mult 


fj begin againe oge place lower, ſeeking how of- 


ten you may have the diviſor 426. out of the 
number 3082.now lcft,ſet forth upon the Table, 
F 4 and - 


104. Rabdolooia. 
and you ſhall finde you may have it only ſeven 
times; ſay therefore, fixſt, how many times4. in 30, 
it may be 7. times,therefore take 28. the ſum of7, 
times4, from 30.and 2.remaineth,caſt away the 
pin in 3,inthe higheſt place,andremove the pin 
in. in the next place to 2. in the ſame place, 


againe ſay, ſeventimes 2. is 14. and that taken. 


out of 28. his reſpeRive number, reſteth 14, 
therefore remeve the higheſt pin in thz third 
place, from 2. to 1, and that in the ſecond place 
trom 8. to 4. Laſtly fay, ſeven times 6. 1s 42.and 
that taken out of 42. its reſpetive number, 
leaveth ©. O. in the places thereof, remove 
therefore both the lower pins down from thei 


places 4 & 2.where they ſtand,and ſet them ino, : 


and o, & your diviſion is ended, and the quotient 
in whole numbers 1s 67. and an 100. remaineth, 
ſo then the true quotient of 28642. divided by 
426. is 67:% And fo much for Diviſion, and 
tor the uſe of this Inſtrument, 
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Errata. 


Page 4.line 29. for right, reade right hand, p. 3.1.23; 


f7595.1.5376 p-33.1.17 £.2033910.r.203 39410 (7 he 
at the end of the ſecond linc after is, x, the, F 
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Arithmetich, . 


. " Arts and Sciences Mathematical, pradiifed 


. andraught by the eAuthor, Seth Partridge. 


F - whole Numbers and Fra- 
; Rions, 
Decimall Arithmetick. 
Extration of Roots,Squareand 
Cube. 
Aſtronomicall Fractions, 
Aquations, with Coſſe, or Al- 
gebra. 
| The Arithmeticall Rods, and A» 
CTC rithmeticall Jewell. 
("The Principles,with prafiſeand 
Demonſtration , n— 
» 


of any ſuperficiall, or ſoli 

content, as Board, 
Timber, Stone &c. 

The Gauging of Veſſels. 

The meaſuring of Land, and 

making, and reducing of 

| Plots and Maps to any pro- 


(eometrie. < portion deſired. 


| The uſe of ſundry Inſtruments, 
as Plaine- table, Circumferen- 
ter, Theodilit, Circuler ſcale, 
Quadrant, Semictrcle, Pera- 
Ror, SeRor, Circles of Pro- 
portion,and Mr. ingatsLines 
of proportion, a moſt excel- 
cellent Inſtrument in all Ma- 


thematicall praQtices, 
F 5 The - 


_ 


"The uſe of the Tables of Loy] 
garithmes,Signes, Tangents 
and Secants. [ 

The meaſuring of Heighths 
Depths, Lengths and Ds. 
ſtances, 

The Doctrine of Triangle, 

C Plaine and Sphericall. 

| The Principles thereof, with 

Navigation. d uſe of the Inſtruments, Mays, 
and Charts fitting that Art, 
The uſe of the Globes,Sphere | 

Coſmography. ; Aſtrolabe, and Mathemat- 

call Jewell. | 

«Hralling. Both Fixcd and Inſtrumental, | 


Trigonometria. 4 
| 
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